OCT 16 9% 





OCTOBER 1933 


MACHINE 








——— fae 
<4 =S ag 
“a 


vA 
Zz 
< Sig 
\ 
Witz ny 
W Y 


\ ws Vy) y 





\ 





My: 
Z 
2% 
224 
a 
ar 4 
ae 
Y/, 


| Richard Arkwright | 






































AS IT AFFECTS 


ENGINEERING—PRODUCTION—SALES 





























A Section of the 


LINK-BELT 
EXHIBIT 


A Century of 
Progress 


General Exhibits 
Building No. 1 








Link-Belt Silent Chain 
Drives are made for any 
horse power, and carried 
in stock in sizes up to 
60 H. P. by distributors. 
Send for Data Book 125, 
and Pink List 725 of stock 
drives. Address nearest 


office 


Silent Chain Drives 
Silverlink Roller Chain Drives 


P. |. V. Gear (Positive, 
Infinitely Variable Speed 
Transmission) , 


Worm Gear Speed Reducers 


LINK-BELT COMPANY 


Chicago Plant 
4811 300 W. Pershing Road 


LINK-BELT 
¢ B SILENT CHAIN DRIVES 


LINK-BELT POSITIVE DRIVES 


la liddlale | -lolal-MC1-1-16) 


Flexible Couplings 


wee 


on™ 


ye 


INCLUDE: 


Herringbone Gear Speed Reducers 


Chain Drives of all types 
(Malleable Iron, Promal or Steel) 


Philadelphia Plant 
2045 W. Hunting Park Ave. 


San Francisco Plant 


400 Paul Ave. 
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—there’s the Silent Chain 
Drive we use ... and it 
saves our company a 
lot of money 


Link-Belt Silent Chain transmits full R. P. M, 
of motor. Always positive action—tooth to 
tooth action as in gears. 


It is flexible but can’t slip. Power ‘“‘slipped 


+ | 


away’ is power and money lost. 


It runs slack, reducing bearing friction to 
minimum. Needless friction is power and 


money wasted. 


It is unaffected by atmospheric changes, or 
when standing idle. 


It can be operated on short centers, thus re- 
quiring less floor space and driving medium. 


The centers can readily be changed; and re- 
ductions of speed up to 15 to 1 are entirely 
practicable. 


Operated in our improved Double Hat and 
Washer Type Automatic-Lubricating Casing, 
the casing-seals absolutely prevent oil leakage 
under all conditions. 


No other form of drive combines such depend- 
ability, durability, flexibility and positive 
action, with a minimum of attention to lubri- 
cation and maintenance. Many Link- Belt 
Silent Chain Drives running 10 to 30 years or 
more, are still performing efficiently. 
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SILENT CHAIN DRIVES 





Chicago, Caldwell.Moore Plant 
2410 W. 18th St. 
Toronto Works 

Eastern Ave. & Leslie St. 


Indianapolis, Ewart Plant 
220 S. Belmont Ave. 
Indianapolis Dodge Plant 
519 N. Holmes Ave. 
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Design Calculations: 


Dynamic system of parts, Edit. 13, 14, 15 
Gears, Edit. 20, 21, 22, 23, 24 


Design Problems: 

Calculations, simplifying, Edit. 13, 14, 15 

Control, securing precise, Edit. 25, 26, 27, 28 

Erosion, combating, Edit. 29, 30 

Finishing, designing for, Edit. 31, 32 

Gears, developing nonstandard, Edit. 20, 21, 
22, 23, 24 

Hydraulic machines, controlling, Edit. 25, 26, 
27, 28 

Interchangeability, securing, Edit. 19L 

Materials, selecting improved, Edit. 29, 30 

Power, controlling turbine, Edit. 45 

Safety, insuring, Edit. 16R, 17L 

Springing, independent, Edit. 16 

Weight, reducing, Edit. 19R, 33 


Finishes: 
Electrotinning, Edit. 30R 
Lacquer, Edit. 31, 32 
Machine, Edit. 37L 
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Stroboscopic, Edit. 18 
Toggle, Edit. 46 
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MODERN MACHINERY CALLS 


—___ 


FOR MODERN METALS 





EVERY CONSTRUCTION PROJECT 


MEANS A JOB FOR 


A GIANT bucket bites into the 
earth. A spinning drum hoists tons 
of material aloft. A chattering power 
hammer buttons-up a bridge. A 
whirling mixer spouts forth yards 

y of long-enduring 
concrete. 


These are just a 
few of dozens of 
construction jobs 
that call for ma- 
chinery made of 
alloys containing 
Nickel . . . those 
“ strong, tough, 
wear- and _stress- 





resisting metals 
that stand the hardest kind of pun- 
ishment. 


Tons and tons of these versatile 
alloys . . . Nickel Alloy Steels, 
Nickel Cast Irons, Nickel Bronzes, 
etc. . . . are used today in con- 
struction equipment and in struc- 
tures that must combat ¢me and the 
destructive 
forces of 
wear, stress, 
shock and 
corrosion. 

When Nic- 
kelisalloyed ae 
with other metals under suitable 
conditions, a wide range of im- 
proved properties results ... prop- 





- 
- »~ 


8 


erties that enable equipment de- 
signer and builder to construct 
machinery that is more enduring, 
more efticient, more economical to 
operate and maintain. 





The alloys containing Nickel em- 
brace a variety of compositions, 


each carefully determined by ex- 
haustive laboratory and service tests. 
Today there is hardly any type of 
equipment that cannot be improved 





Nickel Alloy Steels 


Among the most widely used 
alloys containing Nickel are the 
Nickel Alloy Steels—steels of 
vastly improved grain structure, 
strong, tough, and highly resist- 
ant to shock and wear. Nickel 
Alloy Steels are used extensively 
in building automobiles, aircraft, 
locomotives; and in construction, 
agricultural, mining, oil, lumber 
and milling equipment .. . in 
fact, wherever the job calls for 
superior strength and toughness. 














NICKEL 


in some direction by the use of 


these alloys. 


If you are planning to build new 
equipment or modernize the old, 
there are commer- 
cial alloys con- 
taining Nickel 
readily available 
that will suit it 
more perfectly to ‘ 
modern opera- 





ting conditions. 4 


We have extensive experience 
data on the uses of Nickel Alloy 
Steels, Nickel Cast Irons, Nickel 
Bronzes and other Nickel Alloys, 
and will be glad to send you full 

a eee 8 information. Our 

¥ engineers have had 
broad experience 
in the solution of 
problems involv- 
ing the use of Nic- 
kel. You may feel 
free to consult 
them at any time 
regarding your re- 
quirements. 


THE INTERNATIONAL NICKEL 
COMPANY, INC. 


R 
Miers, refiners and rollers of Nickel. Y 
Sole producers of Monel Metal. wresonne 


67 Wall Street - New York, N. Y. 
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It Lies Flat at Any Page 


To make this book more convenient, we have bound it in such a way 
that there is no ‘“‘fighting of pages’’. It lies flat at any page. 





ere it isin ONE BOOK .--- 
ap ee Every Fact for 


Solving Your 
Drive Problems 








see few sample pages indicate the com- 
pleteness of this new Diamond Chain 
Drive “encyclopedia”. Whether your problem 
is driving machines from a line-shaft—driving 
from individual motors—driving or coordi- 
nating units of a machine—transmitting many 
horsepower or a few, over short centers or 
long, at high speeds or low—you will find 
the answer here. Fill out and mail coupon 
now for your copy. 


DIAMOND CHAIN & MFG. CO. x. 
435 Kentucky Ave., Indianapolis, Ind. 


Offices and Distributors in All Principal Cities 


pe 
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Oct. 11-12—National Association of Farm Equipment 
Manufacturers. Annual meeting to be held at Congress 
hotel, Chicago. H. J. Sameit, 608 South Dearborn 


street. Chicago, is secretary of the association. 


Oct. 16-21—National Business Show. Thirtieth national 
exposition of typewriters, calculating machines, ad- 
dressing machines, recorders, card sorters and all types 
of business machinery to be held at Grand Central Pal- 
ace, New York. Information on the exhibition may be 
obtained from E. Tupper, 50 Church street, New York. 


Oct. 17-19—Association of Iron and Steel Electrical En- 
gineers. Mechanical, combustion, lubrication, electrical 
and safety division meetings, twenty-ninth annual con- 
vention and iron and steel exposition to be held at Wm. 
Penn hotel, Pittsburgh. Technical papers to be pre- 
sented will include: ‘‘Recent Developments in Electrical 
Equipment of Cold Strip Mills of Various Types,’’ by 
F. Mohler; ‘‘Antifriction Bearings in Connection with 
Cold Mills,’ by F. C. Hallmark and C. J. Klein; ‘“Me- 
chanical, Lubrication and Electrical Problems in Con- 
nection with Reduction Gear Sets of Main Drive Mill 
Motors,” by T. Holloway and Austin Kuhns; ‘‘Welded 
Rolled Steel Products,’ by F. L. Lindmuth; and ‘‘Ad- 
vantages of Welded Design with Reference to Weight, 
Strength, Time and Costs,” by A. E. Gibson. John F. 
Kelly, 1010 Empire building, Pittsburgh, is managing 
director of the association. 


Oct. 30-Nov, 4—Automotive Service Industries Show, An- 
nual exposition to be held at Merchandise Mart, Chi- 
cago, sponsored by Motor and Equipment Manufac- 
turer’s association, National Standard Parts association 
and Motor and Equipment Wholesalers’ association 
C. C. Secrist, 5750 Roosevelt road, Chicago, is secretary 
of the equipment manufacturer's association. 


Noy, 2-11—Commercial Motor and Transport Vehicle Ex- 
hibition. To be held at London, England. 





CALENDAR OF MEETINGS 
AND EXPOSITIONS 


Dec. 4-9—Fourteenth Exposition of Chemical Industries, 
Exhibition of equipment and parts to be held at Grand 
Central Palace, New York. Information may be ob- 
tained from the Exposition management at Grand Cen- 
tral Palace. 


Jan. 6-13—New York Automobile Show. Annual expos: 
tion of new machines and parts to be held at Grand 
Central Palace, New York. 


Jan. S—Society of Automotive Engineers, Annual dinner 
to be held in New York in conjunction with automo 
bile show. John A. C. Warner, 29 West Thirty-ninth 


street, New York, is general manager of the society. 


Jan. 9—Mining and Metallurgical Society of America, An- 
nual meeting to be held at New York. Perey E. Bar- 
bour, 75 West street, New York, is secretary of the 


society. 


Jan, 22-25—Society of Automotive Engineers, Annual 
meeting which will include a program of technical 
papers to be held in Detroit. John A. C. Warner, 2% 
West Thirty-ninth street, New York, is general man 
ager of the Automotive society. 


Feb, 5-9—International Heating and Ventilating Exposi- 
tion. Third annual exhibition of heating, ventilating 
and air conditioning equipment and methods to be 
held at Grand Central Palace, New York. Charles F. 
Roth, Grand Central Palace, New York, is manager of 
the exposition. 


March 13-16—Fourth Packaging, Packing and Shipping 
Exposition. Annual display of machines and advances 
in the technique of modern packaging, packing and 
shipping under the auspices of American Management 
association to be held at Hotel Astor, New York. John 
G. Goetz, 20 Vesey street, New York, is managing di- 
rector of the management association. 
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MACHINE DESIGN 


THe Jounson Pusiisninc Company, CLEVELAND, On10 


October , 1933 


Vol. 5—No. 10 


implified Calculations Unshackle 


the Designer 


ORCE analysis in 
dynamic mechan- 
isms is one of the 
most tedious sets of 
calculations which face 
the designer. For this 
reason an important de- 


sign step is frequently [eens have developed many 

machines which make the work of 
operators less laborious, yet heretofore 
little effort has been expended toward 
making the work of the designers them- 
selves less tiresome. 
United Shoe Machinery Corp., will analysts of the inter- 
demonstrate in a series of four articles 
of which this is the first, how many 
hours of calculating time can be saved. 


neglected. This series 
of articles and_ the 
charts accompanying 
them will present a 
method for the easy de- 
termination of forces 
encountered at any 
point of a dynamic 
system of parts actu- 
ated by a cam or sim- 
ilar driving member 
producing varying ac- 
celerations of the parts. 
No claim is made to originality of the mathe- 
matics here explained. Such merit as there may 
be lies in the elimination of drudgery in the 
solution, and in the outline of steps which will 
make this analytical method available to all. 
It scarcely need be repeated here that the 
strength design of any part depends upon a 
knowledge of the forces acting upon that part 
and the forces engendered by the mass of the 
part. Consider the side rods of a locomotive 
which transmit large forces and are whipped up 
and down at the same time. They are subject 
to two loadings for they must sustain not only 
the force which they transmit from crosshead to 
wheel, but the additional force necessarily ap- 
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By Joseph Harrington Jr. 


plied to whip them 
around so rapidly — 
first a tremendous ac- 
celeration, then a de- 
celeration, and next an 
acceleration in the op- 
posite direction. (In- 
cidentally, though we 
shall not consider it 
here, internal dynamic 
stresses must not be 
overlooked when _ de- 
signing.) 

Mr. Harrington, Unfortunately the 
part forces in a train of 
moving parts is not 
simple. It involves a 
knowledge of the mass, 
moment of inertia, cen- 
ter of rotation, and ac- 
celeration of every piece in the train. While not 
insurmountable obstacles, the calculations are 
extremely discouraging; and most designers pre- 
fer to guess at the necessary size and forces in- 
volved and let it go at that. It is possible to de- 
vise graphic methods which will eliminate this 
drudgery. 


“Train” Is Defined 


A “train” as used in this discussion will mean 
a series of connected links, levers, gears, shafts. 
cranks or similar parts which are consecutively 
connected for the purpose of producing some 
specified motion of the end part, the tool for in- 






































stance. The work reaction on the first piece is 
carried back through the train to the source of 
power. Also the inertia forces necessary to move 
the first piece in its path at the desired speed are 
carried back through the train. The piece next 
to the first piece, also in motion, will require a 
force to overcome its inertia and that force also 
will be carried back to the end of the train. Fig. 
1 illustrates the cumulative effect of the forces. 


Loads Are Indicated 


The arrows in Fig. 1 indicate loads which must 
be carried from one part to another by pins, rolls, 
knife edges, springs, keys or bolts. Each piece 
must transmit the work force and also accelerate 
everything to its left. The leverage principle may 
scale the whole system up or down in passing 
through some one part, and the acceleration 
(which enters into the inertia forces) may 
change from part to part, but the principle of 
concatenation remains the same. 


For a good design we must know within a few 
per cent (2% per cent for most work) what the 
forces are in order to calculate the following 
aspects: 


1. Connecting units—pins, pivots, 
knife edges, bearing surfaces, springs, 
bolts, keys, setscrews, etc. This means 
knowledge of interpart forces 


2. Supporting pieces — frames, 
studs, columns, beams, etc., which take 
the thrust of the pieces in the train. 
This means knowledge of the forces at 
either end of any part 

3. Lubrication — slides, bearings, 
splines, etc. This means knowledge of 
forces listed in sections 1 and 2 and a 
knowledge of the relative speeds of the 
surfaces 

4. Strength of parts. This requires 
knowledge of all forces working on a 
piece-work force, inertia forces, sup- 
porting forces, etc., (and the internal 
dynamic stresses) 

5. Power input requirements. This 
demands a knowledge of work force 
required and the total force exerted by 
the last piece on its driver 

As these aspects cover practically the entire 
design of any part, it is readily seen that this 
analysis must be made if the design is to be any- 
thing but a guess. 


Nomograph No. |-Weight ome Body 


W 


> 


[oie © oD OR) 


QD 


—Lead CI 


-Jo¥e an >) 

/ \Copper, Phos. Bronze J 
/ Red Brass, SAE 40 
//_Gear Bronze, SAE 65 CI 
<_Yellow Brass, SAE 41 
—Mang. Bronze, SAE 43 Ca 

Steel 

~Wrought Iron 
\\ Babbitt, Tin, White CI. 

W4Tal = ea 
\\Gray Cast Iron C9 
\\Coppen Phos. Bronze © 
I sxe Al stare Ka 
\\\Gear Bronze © 
\\\Yellow Brass © 

3 \\Manganese Bronze © 

\\Stee/ BF 


olan aelee lio \\'Wrou ht Iron © 


CJ indicates rec- 

| tangular cross 2 
KY -Jot dlolak} 

O indicates e/- 


Gray CastIron © 
Duralumin,Rolled 
Duralumin,Cast © 


Aluminum, Cast, SAE 30 C3 
—Duralumin, Rolled © 


lero ce Tin, White CL © 


liptical cross Duralumin, Cast © 


2 sections 


| 
/ / 08 


\ 


\Aluminum,Rolled 
Aluminum, Cast, SAE 35 CO 
—Aluminum, Cast, SAE30 © 
Aluminum, Rolled @ 
/ “Aluminum, Cast, SAE 35 © 


Weight of a bodyis W=axbxlxw Units: Win pounds; win pounds per cu.in.; a,b,and lin inches 


(Wetlatilela-Mellae'l/-latelate| elliptical cross sections as if they were rectangular, and then use the 
proper w, as indicated by aOmark instead ofa mark 
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The problem now narrows itself to the ques- 
tion: How big are the inertia forces? The funda- 
mental formula for inertia forces is our old 
friend 
F — Ma 

where F is the force, M the mass of the piece 
and a its acceleration. M is an inherent quality 
of the parts of the train and is unvarying in 
magnitude. F is the quality we are searching 
for; M the assumed known. It is not the pur- 
pose of these articles to enter into a discussion 
of the many methods! available to determine 
the magnitude of the acceleration, a, produced 
in the last piece of the train by the driving mem- 
ber. We shall assume that the acceleration- 
time curve for the last part of the train has 
been determined from the space-time curve of 
the driving mechanism and is at hand when the 
force analysis is begun. Fig. 2 shows such an 
acceleration curve. 


Determine Velocities First 


If one end of a train of parts is accelerated 
all the other connected members will receive 
some acceleration, either positive, negative or 
zero, depending on the design of the train. It 
is necessary to determine the accelerations of 


—— I, 
J Ie. 
“| Part| Iz |Part| P 
214 |] 5 
W 44. Y 


4 


I=inertia force W=work force P*=power input 





Cumulative load must be carried from one part 
to another successively 


Fig. 1 


each part before calculating the inertia forces. 
Therefore, it is best to proceed along this line of 
attack: The velocity of each connecting point* 
relative to the frame of the machine must be de- 
termined. From the velocity we can find the 
radial accelerations of all the connecting points 
which rotate about a fixed pivot (this generally 
includes all the connecting points). Knowing 
the accelerations imparted to the driver end of 
the last piece in the train, the cam follower for 
instance, we can proceed through the train find- 
ing the acceleration of each connecting point 


'The fundamental methods are: 
Graphical differentiation of a 
Tabular differentiation. 
Caleular differentiation. 

Use of vector diagrams and acceleration images. 

is the point at which force is trans- 

another—as the center line of the 


space-time plot. 


7A connecting point 
ferred from one part to 
pin in a pinned joint. 
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with reference to the frame. Then for pieces 
which rotate about a fixed pivot we determine 
the angular acceleration, and for pieces which 
are not rotating about a fixed pivot, connecting 
rods, etc., we determine the acceleration of the 
center of gravity. With this data we can pro- 
ceed to determine forces acting, which was our 
original aim. 

A complete analysis of the problem of deter- 


“4 
Bo) 
~~ 
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Fig. 2—Acceleration curves should be determined before 
the force analysis is begun 


mining these forces for parts which rotate about 
a fixed point and for those parts which do not ro- 
tate about such a point but are flying parts will 
be included in the November and December is- 
sues of MACHINE DESIGN. The use of nomographs, 
for elimination of all calculations except the 
simple one of addition, which will accompany 
these articles, will be explained in the January 
issue. 





Designers Consider User’s Problems 


— in its fullest state of development. is 
revealed by a recent advertisement which 
says in part ‘“‘These men in our large engineering 
department continually design new machines— 
devise new methods for handling your milling 
and grinding operations. They constantly en- 
deavor to achieve the highest standards of per- 
formance and maintain definite standards of de- 
sign. Your problems are theirs. Your ideas— 
your requirements are constantly in front of 
them. They know our product and what it can 
do for you. They are ‘customer minded.’ ”’ 





COURSE in steel mill roll pass design, said 

to be the first of its kind, will be offered by 
Carnegie Institute of Technology this year in its 
night school. Only men in the roll business are 
eligible to matriculate. Prof. W. Trinks, author 
of two books on roll pass design, will teach the 
class. 
































































SCANNING THE FIELD FOR IDEAS 











Watch Independent Springing! 


7 ITH the trend in automotive design point- 


ing distinctly toward wider acceptance of 


independent wheel suspension (M. D. 
Sept. p. 39), engineers can profitably observe 
what European engineers have developed along 
this line. A comprehensive discussion on the 
subject by the French engineer Georges Broul- 
hiet at the International Automotive Engineer- 
ing congress in Chicago recently, brought out 
details of a parallelogram type, Fig. 1. This 
design was conceived for front wheels. The king 
pin of the steering knuckle is carried by a part 
3 attached to the chassis at the upper end by a 
short lever 6 and at the lower end by two levers 
7 and 9. 

Suspension is through a transverse spring, the 
ends of which are joined with the lower lever 7 
by a simple coupling; this spring embodies an 
arithmetic spacing of the leaves with rollers that 
suppress friction, at the ends of the different 
leaves. Tie rod of the steering knuckles is brok- 
en at the center; the two halves are attached to 
third joint receiving the steering drag link. Axis 
a central lever carrying three ball joints, the 
of the central lever is joined to the chassis; steer- 
ing therefore, is suspended and is not at all in- 
fluenced by displacement of the wheels. The 
parallelogram type takes advantage of the 
large sizes of all parts, thus allowing high resis- 
tance design with low weight. 

This field promises unlimited opportunities for 
new ideas in independent springing, particularly 





Fig. 1—Independent wheel suspension is through a trans- 
verse spring in the Broulhiet parallelogram system 
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since auto builders are finding this system the 
key to easier riding. The Dubonnet unit was de- 
scribed on page 16 of the April issue. 


Embodying Safety in Pressure Rolls 


OUR rolls instead of the conventional two 
have been embodied in a new domestic clothes 
wringer which provides a factor of safety that 





Fig. 2—By the addition of two safety rolls this 
wringer prevents accidents to operators 


marks a unique idea in design. The arrange- 
ment, as indicated in Fig. 2, is extremely simple. 
C. B. Williams, Williams Industries Inc., Cleve- 
land, conceived it and owns the patents. 

The two rolls shown in the lower assembly in 
the illustration serve as the safety rolls. These 
are supported by coil springs which provide 
about 15 pounds pressure. Heavier springs are 
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used for the pressure roll shown at left to afford 
a wringing pressure of 500 pounds against a 
companion top roll mounted in the cover of the 
unit. This latter roll acts as the driving medium 
through a gear which when the cover is closed 
meshes with a gear on a stub drive shaft that 
runs continuously. 

Clothes can be fed from either side without 
the necessity for a reversing unit. The light 
pressure between the lower and upper rolls is 
sufficient to carry the wet piece of cloth into the 
wringing mechanism. As it meets the angular 
deflector bar that bridges the lower roll as- 
sembly the work is deflected upward and passes 
between the two top rolls that wring the clothes. 

If the hand of the operator should be drawn 
accidentally into the wringer it would not be in- 
jured as the pressure between the first two rolls 
is only 15 pounds, permitting easy withdrawal. 
In case of entanglement with clothes any chance 
of the hand being drawn along to the extreme 
pressure top rolls is forestalled by a device which 
trips the release. This throws back the cover, 
disengages the gears and stops the mechanism. 
The trip is actuated by vertical levers on the 
lower roll assembly that push the cover clamps 
off their retaining pins when the lower rolls are 
depressed over *4-inch. The same releasing de- 
vice comes into play when the wringer is jammed 
or overloaded. 


Barrels Welded by Automatic Unit 


YPICAL of the various machines that have 
been designed for processing equipment to 
meet present-day requirements of the brewery 
industry is an automatic welding unit for metal 





Fig. 3—Beer barrel revolves under stationary heads 
as are welding progresses in automatic machine 


barrels. The shielded are process is employed. 
Single or double automatic welding heads are 
supplied as shown in Fig. 3. Lincoln Electric 


Co., Cleveland, developed the unit. 
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When two circumferential welds in the same 
shell are required both are made simultaneously. 
Welding heads are so designed that although op- 
erating within a few inches of each other, 
neither are disturbs nor affects the operation of 
the other. The heads remain stationary, the 
barrels being revolved automatically under the 
are as the welding progresses. 

This idea holds possibilities in other industries 
where cylindrical objects are fabricated. 


Cork Insert Stops Shaft End-Play 


BJECTIONAL motor shaft end-play noise is 
obviated by the use of cork in the applica- 

tion featured by the Delco Products Corp., Day- 
ton, O., on its motors. As shown in Fig. 4, any 
longitudinal movement of the motor is cushioned 





Fig. 4—Cork insert obviates noise by pre- 
venting end-play in motor shaft 


by the cork bumper which presses against the 
shaft. A steel retainer is employed to hold the 
cork securely in position. As indicated by this 
example nonmetallic materials afford the design- 
er numerous opportunities to combat noise and 
vibration. 


Pump Handles Solidifying Mixture 


—. of asphalt, tar products, oils, etc. 
in road building equipment is one of the 
problems that confronts designers in this field. 
A typical solution is found in one of the more 
modern units, the bituminous pressure distribu- 
tor developed recently by Municipal Supply Co.., 
South Bend, Ind. Reference is made to the de- 
sign features of the Viking pump, Fig. 5, which 





plays an important part in spraying the contents 
of the tank on the road. 

The casing of the pump is designed to allow 
the liquid to be taken in at the side and dis- 
charged through the bottom, permitting the unit 
to drain completely when not in use. Only two 





Fig. 5—Pump employs geared rotor to deliver road 
oil under pressure in bituminous distributor 


moving parts are employed, a rotor and idler 
which when meshed form a barrier between the 
intake and discharge ports. The idler in draw- 
ing away creates suction, and the opening there- 
fore is filled with liquid. As the eccentrically 
mounted idler progresses and the other teeth 
mesh the liquid which has filled the spaces is 
forced out through the discharge port. 

Capacity of the pump is 250 gallons per min- 
ute. Five different speeds are available, the 
revolutions per minute being designated by a 
tachometer operated from the pump shaft. The 
pump, all piping and control cocks are enclosed 
in a metal heater jacket, with provision made 
for applying heat with a portable burner. 


Timing Watches Stroboscopically 


Y STROBOSCOPIC means watches now may 
be regulated in ten minutes instead of ten 
days, the time generally required. An image 
of the balance wheel is reflected on a mirror, 
permitting a comparison of its speed with the 
speed of flashes of a light from a flashing lamp. 
By a simple adjustment of the timer the actual 
loss or gain in seconds made by the watch may be 
observed from the dial of the timer. Comparison 
of the speeds of the wheel and lamp is made pos- 
sible by use of the stroboscopic principle. 
The lamp illuminates the spokes of the wheel 
only during the flashes, and the speed of the 
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flashing is such that during the intervals be- 
tween flashes the wheel turns just enough so 
that its second spoke occupies the position the 
first spoke held at the time of the previous flash. 
Thus the wheel appears to stand still. If the 
watch is not keeping correct time the wheel 
seems to move slowly in one direction or the 
other. The amount by which the watch is in 
error is found by adjusting the rate of the flash- 
ing lamp until the wheel appears to be station- 
ary. Bell Telephone Laboratories and Electrical 
Research Products Inc. developed the timer. 


Eccentric Permits Rapid Adjustment 


PERATORS often are prone to neglect ad- 
justments that require time and are tedious 
to make. For that reason the designer should 
simplify as much as possible the means for ad- 
justing his machine to meet varying conditions. 
An example of this is the scrap cutter, Fig. 6, 
on the new rotary side trimming and slitting 
shear developed by Streine Tool & Mfg. Co., New 
Bremen, O. The original design called for shims 
to be placed under the blades when the cutter 
failed to sever the strip of scrap coming from the 
sheet being slit. This sometimes occurred when 
light gage stock was processed after the machine 
had been handling heavier material. 
Because the operator found it more or less 
irksome to remove each blade from the cutter 


/ Scrap Guide 


Eccentric Bushing 





Fig. 6—Eccentric bushing facilitates adjustment of anvil 
roller to blades in cutting scrap metal 


and install the shims, this task sometimes was 
neglected. The designers early recognized that 
this condition constituted a handicap of their ma- 
chine and developed the arrangement shown in 
Fig. 6. Eccentric tool steel bushings are insert- 
ed between the shaft and the anvil roller, these 
bushings being keyed as depicted. When a crank 
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handle on the shaft extension at the side of the 
machine is actuated by the operator the surface 
of the anvil roller is presented nearer or closer 
to the cutting edges of the blades. By moving 
the handle progressively through a semicircular 
series of stops a change of 1/1000-inch for each 
step is effected in the distance between the anvil 
roller and the blades. With the new design, ad- 
justment can be made while the machine is in 
operation and material is being processed. 


Simplicity Aids Interchangeability 


gee geld to which all alert designers as- 
pire, characterizes the feather valves, Fig. 7, 
employed on the new refrigerator compressors 





Strips of ribbon steel are lifted to permit pas- 
sage of air in operation of valve 


Fig. 7 


built by Worthington Pump & Machinery Corp. 
Harrison, N. J. Strips of ribbon steel seat tight- 
ly on the ground face-slotted seats. In opening, 
the valve is permitted to lift in the middle 
against a curved guard to allow the passage of 
air on either side of the strip. The valve is not 
held rigidly at any point, being restrained from 
lateral movement only by recesses in the curved 
guard. Complete freedom of the strip is assured 
by steel inserts placed vertically across the end 
of the opening, forming a stop for the valve strip 
and preventing possibility of pinching. Intake 
and discharge valves are identical and inter- 
changeable. 


Aircooled Engine Gains Favor 


fag tater gs aircooled engine has been intro- 
duced, supporting the contention of many 
engineers that the trend is in this direction. De- 
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signed especially to meet the demand for an air- 
cooled unit in the compressor, truck, tractor and 
general industrial fields, Doman & Marks, Syra- 
cuse, N. Y., builders of the unit, Fig. 8, have 
utilized a large centrifugal blower mounted on 
the crankshaft. Cooling air is divided into two 
distinct streams, one going to the cylinder heads 
and one to the cylinder barrels, thus eliminating 
eddy currents in the ducts. 

The cold air stream flows along the exhaust 
side of the engine which brings cooling air in 
contact with the warmest parts of the cylinder 
heads first. Cooling fins are carried on the cyl- 
inders down to the crankcase, thus assuring low 
cylinder wall temperatures. Uniform tempera- 
tures around the periphery of the cylinders are 
made certain by the shorter cooling fins on the 
blast side. The dangers of contamination from 
water condensation are eliminated by cooling of 
the crankcase, air from the cylinders passing 
through a specially constructed funnel arrange- 
ment which creates a suction in the crankcase 
and draws cool clean air through. 


Aluminum Solves Weight Problem 


LUMINUM promises new hope for the ele- 
vated railroads which the metropolitan 
public has been deserting for the stuffy but 
speedy subways. A light weight high speed type 
of elevated car is being developed which will op- 
erate safely over the present system of overhead 
structures. The car conforms to the original axle 
loading of 25,000 pounds, set up for the elevated 
system. Prior to the selection of aluminum the 
clevateds have been unable to increase their 
speed or to put on better equipment because 
present structures would not carry the additional 
load. The new car was developed co-operatively 
by two transportation companies. 





furnishes 


Centrifugal blower on crankshaft 
air in tivo streams for cooling this engine 


Fig. 8- 
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Utilizing Full Efficienc 


IRCUMSTA NCES alter cases - 


a well 


known axiom yet one often overlooked. 


By James A. Hall 


and standard gears. 


Harold S. Sizer 


EARS with nonstandard involute teeth 
usually are avoided by designers. This 
may be due to the emphasis which has 

been placed on standardization, but with most 
gears having their entire useful life in the ma- 
chine for which they were made, the primary 
value of standardization is in the use of stand- 
ard production methods. Standard hobs or shap- 
ing cutters can be used to produce teeth with 
long or short addendums just as readily as teeth 
of standard proportions. 

The principal reason for using nonstandard 
addendums is to avoid interference or under- 
cutting which is characteristic of involute pinions 
with small numbers of teeth. Fig. 2A shows a 
standard 12-tooth 14%-degree pressure angle 
involute pinion cut by a hob with straight-sided 
teeth. The badly undercut pinion teeth are 
structurally weak and the involute curve is de- 
stroyed in the region of the base circle. The 
number of teeth in contact, even when running 
with a large gear or rack, will be less than 
unity, thus precluding perfect action. 


Difficulties Are Encountered 


Various schemes are in use or have been pro- 
posed to eliminate this difficulty and still main- 
tain standard tooth proportions, but most of 
these involve departing from the true involute. 
This raises difficulties where the teeth are gen- 
erated, as the basic rack of a true involute sys- 
tem has straight sides while a modification 
usually requires some curves. Hobs for the 
true involute system therefore will be more 
easily produced. Furthermore, the problem of 
gear grinding is simpler than the involute 
curve. The abrasive wheel of a gear grinding 
machine is, as a rule, given the rack tooth form 
on one or both sides of its outer rim and this 
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In this article the authors 
special gear teeth may be evolved to satisfy 
particular applications more fully than would 
Mr. Hall is professor of 
mechanical engineering, Brown University 
and a Brown and Sharpe consulting engineer, 
while Mr. Sizer is an engineer of Brown and 


Sharpe Mfg. Co., Providence, R. I. 


illustrate how 


shape is maintained 
more readily in truing 
with a diamond if the 
sides are_ straight. 

With these various 
reasons for using true 
involutes, it is the 
purpose of this article 
to show how a stand- 
ard hob or similar 
generating cutter used on a standard machine 
may be used to cut gears of true involute shape 
which will avoid the disadvantages of the 
standard involute system on small pinions. 

A typical, nonstandard involute pinion cut 
with a standard, IP-141%%-degree hob is shown 
in Fig. 2B. This special 12T pinion is of the 
long addendum, short dedendum type and has 
been cut from a 13T blank, a blank 15 inches in 
outside diameter instead of the usual 14 inches. 
During generation the rotation of the hob and 
blank were exactly the same as though a stand- 
ard 12T pinion were being cut. The only ele- 
ment in the entire set-up which was not standard 
was that of center distance. Due to the increase 
in the outside radius of the blank the hob was 
mounted % inch farther from the gear axis 
than would be required for a normal gear. 

Five of the desirable characteristics of the 
long addendum-short dedendum pinion are: 

Undercut has been reduced and the 
thickness of 
tooth at the 
base circle 
has been in- 
crease d. 
The pinion 
teeth are 
thus far 
stronger 
than those 
of Fig. 2A 


Fig. 1—Pressure 
line will assume 
a steeper posi- 
tion if center 
distance is in- 
creased 
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cyt Lnvolute Gearing 


Involute form of the 
teeth is not de- 
stroyed in the re- 
gion of the base 
circle, or in other 
words, interfer- 
ence has_ been 
eliminated 

Possible path of contact has been 
lengthened. When running with a 
rack the pinion will have 1.53 teeth 
in contact 

With the pinion as driver a greater pro- 
portion of the angle of action will be 
in recess. This results in smoother 
operation 

Pinion is qualified to run with any 
standard 1P-14'!4-degree gear or 
with any gear cut with a standard 
1P-14 '~-degree hob 

The fundamental requirement which must be 
fulfilled if two involute gears are to run to- 
gether is that they have the same normal in- 

volute pitch. When any gear is generated by a 

hob or shaping cutter it is given the same 

normal involute pitch as the cutter. Since the 
special pinion was cut with a standard hob it 
must have the standard normal involute pitch 
and thus is qualified to run with any standard 
gear of its pitch and pressure angle and even 
with nonstandard gears so long as they have 
been generated with standard cutters. 

The normal involute pitch of a standard hob 
or cutter is 

N.I.P.= (1/P) cos ¢ 
H 


where 


P = pitch number or diametral pitch 
s,, = pressure angle of hob 


The normal in- 
volute pitch and 
the number of 
teeth in a gear de- 
termine the diam- 


Fig. 3—The thickness 

of an involute tooth at 

any radius may be cal- 

culated if the thick- 

ness at a given radius 
is known 
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Fig. 2—Undercutting, a 

characteristic of involute 

pinions with small num- 

bers of teeth, as shown in 

A, may be reduced by de- 

signing a nonstandard 
pinion, B 


eter of the base circle which may be expressed 
as 
Di, - WN IP. x N wr—N OS o ie 
G G H 


where No equals number of teeth in gear. Since 
the normal involute pitch of the special pinion is 
standard or equal to that of the hob with which 
it was generated, the diameter of the base circle 
also must be standard. Thus the standard gear 
of Fig. 2A and the special gear of Fig. 2B have 
the same cutting pitch circles, identical base 
circles and tooth forms which are portions of 
the same involute curve. The only difference is 
that the special pinion tooth utilizes a longer 
section of the involute curve than does the 
standard tooth. 

From the foregoing, the general statement 
may be made that any gear cut with a standard 
involute hob will have the standard normal in- 
volute pitch, a standard base circle and teeth 
of standard involute form. In addition, such 
gears will be capable of operating with all 
standard gears of the same pitch and pressure 
angle and with all special gears which have 
been cut with the same hob, within the prac- 
tical limits of the number of teeth in contact, 
clearance, etc. 


Greater Center Distance Needed 


If a special or oversize pinion is to run with 
a standard gear the pair must be mounted at a 
center distance which is greater than standard. 
Since the base circle of the special pinion is of 
normal size, this increase in center distance in- 
creases the separation of the pinion base circie 
from that of the mating gear. The path of con- 
tact and direction of tooth pressure (neglecting 
friction) are determined by a line which is 
tangent to the base circles of the mating gears, 
and thus if these circles are given an added 
separation because of an increased center dis- 


















tance the pressure line will assume a steeper 


position. In other words, the operating pressure 
angle will be greater than normal when a spe- 
cial pinion runs with a standard gear. Fig. 1 
shows in full lines the base circles and line of 
action for two standard gears, while the dotted 
lines show the base circle and line of action for 
a long addendum pinion running with a stand- 
ard gear. Operating pressure angle is controlled 
by center distance and base circle radii. 
COS 609 = (BR ; BR OD. 
? pt 3 ¢)! 
?, = operating pressure angle 
BR = base circle radius of pinion 
BR = base circle radius of gear 
C.D. = center distance 
This equation may be rewritten 
COS do = (Not N p)cos Dey + (2PX C.D.) 


where N, equals number of teeth in pinion. The 
special pinion, having been cut with a standard 
hob, will run with a rack at the regular pressure 
angle. With large gears the pressure angle will 
approach the normal value, but as the mating 
gear becomes smaller the operating pressure 
angle becomes increasingly greater than stand- 
ard. A few representative figures are given in 
the following for the 12T pinion of Fig. 28. 


Operating 

Mating Gear Pressure Angle 
SG I III sg occ ncscsesaveccasorncsssseascateveieseris 14%2° 
ERNIE TEE oscressececic ce cccsesccarecsieseeccseess i fiat Yi 
SHUMTUVEL Be GIOE oaccicccccccsccocecececsscscecsesssnsoerse 18°48’ 
Special 12T gear (duplicate of pinion)...... 26°46’ 


Changes in operating pressure angle are mainly 
of theoretical interest since gear action is not 
appreciably affected by changes between 14% 
degrees and 20 degrees. 

If no backlash is to exist the width of a tooth 
space at the operating pitch circle must be equal 
to the thickness of the mating tooth measured 
on its operating pitch circle. With a standard 
gear the operating pitch circle is always the 
same, so long as the mate is standard and the 
center distance normal. This pitch circle has 
a diameter equal to N/P. Further, in standard 
gears cut with no backlash the thickness of 
tooth at the pitch circle is equal to the width of 
tooth space and may be calculated as ~/2P. 





Fig. 4—To obtain thickness of tooth it is 
necessary to begin with the hob 
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When a special pinion runs with a standard 
gear these relations are altered. A special pin- 
ion has no definite operating pitch circle, for 
the diameter of the pitch circle changes with 


each new mating gear. If the operating pres- 
sure angle has been calculated the operating 
pitch circle diameter may be obtained from 


P_ =2BR/coOs $5 
D 


where Ppequals operating pitch diameter. This 
value is also obtained from the relation 
P = 2€.D.X IN, (NY +N .)] 

The changing values of operating pitch circle 
diameters cause special pinions to operate with 
varying amounts of backlash when mating with 
gears of different sizes. If a special pinion is 
generated with a hob it will operate without 
backlash when running with a standard rack. 
When mating with a large gear a small amount 
of backlash will exist provided both gear and 
pinion have been cut to standard depth and this 
amount will increase as the size of the mating 


TABLE I 
Diameter Increments for 1P Gears with 141% 
Pressure Angle 


No. of Diameter No. of Diameter 

Pinion Teeth Increment Pinion Teeth Increment 

nef Sa mete Lares” sec cictsatcSusecsne, 0.6835” 

WU clon saiccpaurwacoeeuins 3104 : ee 0.6208 

| SESE eee ae 1.2477 EE ene 0.5581 

ae eee 1.1850 REE eee eee 0.4954 

Diss csscwwascscsessinncsncs 1.1223 I es 0.4328 

EER ee eer 1.0597 DR icnticitessrecsnioiesease 0.3701 

| a eee ee 0.9970 es a adacstceaaetetes 0.3074 

DB eiccsrtttecid cdi 0.9343 eer 0.2447 

Sen 0.8716 a as 0.1820 

ee eee 0.8089 2 eee 0.1193 

ee ae 0.7462 


gear is reduced. A few examples are given for 
the 1-pitch pinion of Fig. 2B: 
Amount 
Mating Gear of Backlash 

INN, 5555055500552) sciads coscniepeocesoabouraunceense None 

IIE” 055.5 5555. ps seseupenbmievamacneneuteacnooninianes 0.025” 

BR IIE, onda isp sven sceidcc rics dicceresiesdabocsidendecs 0.040” 

The amount of backlash which exists may be 
determined by the calculation of the width of 
the pinion tooth space at the operating pitch line 
and subtracting from this the thickness of the 
mating gear tooth measured on the same pitch 
circle. The thickness of an involute tooth at 
any radius may be calculated if the thickness 
at a given radius is known. Referring to Fig. 
3, assume f¢, is known, then 

t= (t, —2R,0) R,/f, 
From the properties of an involute 4 is 
6= (tan B—B) — (tan g— x) 


where « and £ are in radians. 

To obtain the thickness of pinion tooth at some 
radius it is necessary to begin with the hob. 
The thickness of a standard hob or rack tooth at 
its regular pitch line is ~/2P. This is the value a 
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shown in Fig. 4. Since to cut the special pinion 
the hob is mounted at a distance from the gear 
axis which is greater than standard, the cutting 
pitch line of the hob will be shifted an amount h 
toward the tips of the hob teeth. This amount 
is equal to the increase in the addendum of the 
pinion if the teeth are cut to standard depth or 
is equal to the increase over standard in the dis- 
tance from the gear axis at which the hob is 
mounted. Hob or rack teeth have straight 
sides whose angle of inclination is equal to the 
pressure angle of the gear system. Thus the 
value b may be obtained as 
b=a—2htan¢ 
H 


increase 
the hob 


over 
and 


pinion addendum or 
the distance between 


h = increase in 
standard in 
the gear axis 

The thickness of the hob tooth at the cutting 
pitch line is equal to the width of the pinion 
tooth space. The width of space plus the width 
of tooth equals the circular pitch at the cutting 
pitch circle or 

c—CP,—b 
= circular pitch on cutting pitch circle 
= 7/P when standard hob is used 

Knowing c, the tooth thickness at the operat- 

ing pitch circle may be determined. 


d= (c—2PR,0)PR  . 
D 3 


CP,. 


PR. = radius of cutting pitch circle, 
— N/P when standard hob is used 
PR, — radius of operating pitch circle 
= 7 a (N N_) 
p? ors 
Also 
6= (tan ¢, — ¢%) — (tan +. o >) 


Calling ( tan ¢— @#) an involute function 4 may 


be expressed as 
O6= INV. Gy — INV. P H 

Values of the involute function may be cal- 
culated readily but can more conveniently be 
taken from tables published in Buckingham’s 
Spur Gears*. Having determined d the width 
of the pinion tooth space at the operating pitch 
line becomes 


c= 2 PR N - 
[ (27 xX a! »! 


The backlash is equal to s — e, where e is the 
thickness of the mating gear tooth on the op- 
erating pitch circle. If this is a special gear, e 
may be calculated in a manner similar to that 
employed to obtain d. If the mating gear is 
standard its thickness at its normal pitch line 
is known and but a single step is required for e. 

If backlash is objectionable in the position 
where the pinion is to be used, it may be elim- 
inated either by decreasing the center distance 
or by cutting the pinion to give no backlash 
when mounted on a gear tester at the desired 
center distance. Taking the 1-P, 12T—60T 


i=[ (2% X C.D.) /(N_+N —¢d 
d=|(24X )/(NL+N ,) 1-6 


*Spur Gears by Earle Buckingham, McGraw-Hill Book Co., 
1928. 
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case, backlash may be avoided by decreasing the 
center distance 0.041 inches. “mploying the 
second method, the pinion tooth would be given 
a thickness great enough to eliminate backlash 
if, in cutting, the hob was fed in 0.048 inches 
less than normal depth. The limitation of both 
methods comes from the tendency of the gear 
teeth to bottom as decrease in addendum be- 
comes excessive. This may occur when two over- 
size gears, both with few teeth, must operate 
together or where a standard gear runs with a 
pinion cut on an extra large blank. In such 
cases both gears should be cut shallow and it 
may be necessary to reduce the outside diam- 
eters. A quick check can be secured by calcula- 
tions to determine if the backlash is negative 
when one or both gears are hobbed for no clear- 
ance. 

The discussion of the special long addendum 
pinion has thus far been limited to a gear gen- 
erated by the hobbing process. It might just as 
well have been generated in a gear shaper. In 
this case a pinion would be produced which 
would run with a 30T standard gear without 
backlash. When mating with a standard gear 
of less than 30 teeth some backlash would be 
present but the amount would be less than that 
of a hobbed pinion. On the other hand, if a mate 
of more than 30 teeth is selected the pinion can- 
not be operated with the gear unless the center 
distance is increased slightly or the pinion teeth 
cut thin by feeding the cutter in a few thou- 
sandths more than standard depth. The operat- 
ing pressure angle would be identical with that 
of a hobbed pinion. Calculations of backlash 
can be made by an extension of the methods 
used for hobbed gears. 

The example selected for Fig. 2B employed a 
blank one-tooth oversize, or a 15-inch blank in- 
stead of a standard blank of 14 inches. This se- 
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lection was taken mainly for convenience since 
it is comparatively simple to deal with even 
sizes. A larger or a smaller blank might have 
been used. In fact a blank 15.25 inches in diam- 
eter would produce a gear of less undercut than 
Fig. 2B and would permit an even longer path 
of contact. The size of blank which may be 
used is limited by the thickness of tooth at its 
tip. If too large a blank is chosen the teeth will 
come to a point before they reach the addendum 
circle. For instance, the limiting size of the 
blank which may be used for a 12T—1P pinion 
is 16 inches. Practically it would be wise to 
limit this addendum circle or blank size to a di- 
mension less than 16 inches which will permit a 
reasonable tooth thickness at the tip. If pinions 
of greater numbers of teeth are to be cut the 
limit to the size of blank is greater than two 


TABLE II 
Diameter Increments for 1P Gears with 20° 
Pressure Angle 
No. of Diameter No. of Diameter 
Pinion Teeth Increment Pinion Teeth Increment 
er ee 1.0642” i atcsieciocsckoseciviwinns 0.4793” 
Wiis ionsanssipvantsenuaiiees 0.9472 i ccecuticdnassacasmecaes 0.3625 
sora na 0.8302 _ | RE Sen eee 0.2453 
: |, SESE E eee eee ce 0.7132 I a ceccccovsacsnasseesnevons 0.1284 
ae ee 0.5963 = SOREN Ree eee earn 0.0114 


teeth and if less than 12 teeth are to be cut the 
blank cannot be as much as 2 teeth oversize. 
The thickness of a tooth at the addendum circle 
may be calculated, or a simple one-tooth layout 
will show whether or not the size of blank 
chosen is permissible. 

If the sole purpose of increasing the diam- 
eter of the pinion blank is to eliminate undercut, 
avoid interference and to give the maximum 
path of contact, the blank diameter for full 
depth teeth should be determined by 


D, = 2PR cos’ rat wt? r 


where D, equals diameter permitting maximum 
involute action. Referring to Fig. 5 it will be 
noted that the pinion is cut with the addendum 
line of the hob passing through the interference 
point and is thus given the maximum path of 
contract when meshing with a rack. The cut- 
ting addendum of the hob is PR. sin? ¢,,_ This 
amount subtracted from the standard addendum 
gives the amount by which the pitch radius 
must be increased. The number of teeth in con- 
tact can be determined by dividing the length 
of path of contact by normal involute pitch. 
To avoid undercut and interference in a pin- 
ion an oversize blank was used. If an under- 
sized blank had been used these two character- 
istics would have been accentuated. However, 
if a gear of a large number of teeth is being con- 
sidered it is possible to use an undersize blank 


24 


without any harmful effects. Such a move is 
sometimes desirable when ratios and center dis- 
tances are to be maintained at a figure already 
set by other considerations. The limiting size 
of a blank is set by the amount of undercut 
which can be tolerated. 

The American Gear Manufacturers associa- 
tion gives a table* of diameter increments to be 
used for 14'%-degree gears, where the sum of 
the numbers of teeth in the gear and pinion is 
64 or more. If the pinion addendum is increasd 
in accordance with the recommendations of 
Table I, full involute action or the maximum in- 
volute action possible with a standard center 
distance is obtained. To permit the use of a 
standard center distance the diameter of the 
mating gear is reduced an amount equal to the 
increase in the pinion diameter. The gear is 
thus of the short addendum-long dedendum 
type, while the mate is a long addendum-short 
dedendum pinion. Table II gives values of 
diameter increments for 20 degree — 1P gears. 
In this case the sum of the teeth must be 35 or 
more to permit the increment to be subtracted 
from the gear diameter and added to that of 
the pinion. 

From this discussion the designer will find 
three characteristics of the special, long adden- 
dum-short dedendum pinion especially impor- 
tant. 

First, the special pinion, due to the 
elimination of undercut, has a struc- 
tural strength much greater than that 
of a standard pinion and will thus per- 
mit the design of gear trains in which 
the pinions are not the weakest links 
in the mechanism. 

Second, the elimination of interfer- 
ence and the increase in the path of 
contact will increase the number of 
teeth in contact. This will aid the con- 
tinuity of tooth action and will produce 
smoother operation of the gears. 

Third, the normal involute pitch of 
the special pinion is standard and thus 
it can run with any standard gear or 
any special gear which has the same 
normal involute pitch. 

From the production standpoint two charac- 
teristics of the special pinion stand out. 

First, the pinion may be generated 
with a standard cutter in a standard 
machine by employing standard meth- 
ods. 

Second, the special pinion is an in- 
volute gear and thus the basic rack of 
the system has straight sides. Hobs 
and grinding wheels for cutting the 
pinion will have simple forms which 
may be obtained with accuracy and 
reasonable costs. 


*These values have been 
and now are published by 
New York. 


adopted at American standards 
American Standards association, 
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recise Control Is Possible with 


New Hydraulic Valves 


By Allen F. Clark 


Associate Editor, Machine Design 


EVELOPMENT of hydraulic equipment for the 
transmission of power requires a number of 
basic units which may be combined to secure 

a wide range of results. Hydraulic drives and their 
attendant controls, offering extreme flexibility of 
feeds, sequence of motion and similar drive charac- 
teristics, have been increasing rapidly in popularity 
and it therefore is natural that there have been Fig. 1—Diaphragm type hydraulic valve maintains a 
brought out a series of standard pumps, valves, etc., constant pressure differential 

which furnish an exact answer to the designer’s 





needs. 

The first unit to be developed necessarily was a 
satisfactory pump. Vane type pumps have been pro- 
duced which have proved commercially successful 
for pressures up to 1000 pounds per square inch. 
Another design is of the high speed, rotary, radial- 
plunger, oil pressure type in which all working parts 
are incorporated in a double rotor arrangement. 
A system in which a spoke type rotor operating on 
an eccentric center meshes with an idler to form a 
barrier between ports has been found to be practical 
for pumps employed in automatic broaching and 
drilling machines, turret lathes and similar machin- 
ery. Such a pump is equipped with ball or roller 
bearings and is capable of working against 300 

ha . ¥ Fig. 2—Accurate control is enabled by solenoid ar- 
pounds constant pressure and 500 pounds intermit- rangement working through a gear train 
tent service. Ports are opposite one another, elimi- 
nating specification of right or left hand, and the 
pumps are reversible in operation. 

After development of a unit for supplying the 
source of power, directional control was the next 
step. This usually is accomplished by a longitudinal 
shifting 4-way valve of balanced design. With em- 
ployment of a latch-controlled valve of this type, 
the operator starts the machine and the valve oper- 
ates it through one complete cycle. This latter type 
is particularly adapted to press operation, hydrau- 
lically operated furnace installations, ete. Three- 
position valves are also available which provide a generis 
neutral point between forward and reverse posi- tank at atmospheric pressure 
tions where the pump is by-passed at no pressure 
while both outlets are completely closed. 





To machine 





a” " . ; u ‘ ‘ Fig. 5—Valve regulates pressure from an ordinary 
With directional control built into the machine, gear pump of constant discharge type 
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the pressure from exceeding the desired amount. 
Among the methods in general use for accom- 
plishing this result are a pressure controlled 
method of reducing the pump output and a safety 
or relief valve. Volume control has been built 
into the design of some types of pumps, Fig. 8. 
The pump control operates by holding the pump 
stroke at neutral as long as pressure is sustained. 
It incorporates an hydraulic piston which is con- 
nected to the stroke-shifting ring of the pump. 
The action of this piston is opposed by a spring 
which has a tendency to pull the shifting ring 
into maximum full stroke at all times. 


Control Sensitivity Important 


In the loading systems of hydraulic machines 
sensitivity of control is of great importance. The 
method of securing this sensitivity may be of 
value to designers of other machines as will 
other details of the controls on testing equip- 
ment. Controlling the discharge of the pump will 
permit an unbroken gradation of speed varia- 
tions from zero to maximum. A sensitive dis- 
charge control must be available and this dis- 
charge at any fixed amount must be constant un- 
der pressures which vary from zero to maximum 
in any test. 

In the manually controlled machines, a main 
control wheel is provided for displacing the float- 
ing ring of a rotating cylinder pump. In smaller 
machines, however, a difficulty arises from the 
fact that there is a minute amount of oil leakage 
in the cylinders directly proportional to the pres- 
sure. This amounts to only 4 per cent of full 
discharge or less and ordinarily could be neg- 


Fig. 4—As the pres- 
sure increases the 
spring-loaded plun- 
ger will move up- 
ward to reduce 
amount of fluid en- 
tering 





lected except where extremely slow speeds of the 
movement of the ram are required. 

To overcome this loss an automatic adjust- 
ment wherein a balanced valve operates under 
differential pressures has been developed. When- 





some means must be provided for preventing 








ever the balance becomes disturbed by leakage 
in the pump, the valve stem automatically moves 
over and acts directly on the floating ring of the 
pump, increasing or decreasing discharge the 
required amount. The valve, shown diagrammati- 
cally in Fig. 1, is a diaphragm type hydraulic 
valve which maintains a constant pressure differ- 
ential across the manual control valve of the 
testing machine, automatically giving constant 
discharge under varying pressure without hunt- 
ing or any visible adjusting effects. 


Pressure Will Be Maintained 


With the machine valve A closed, pressure 
will build up on the left side of the diaphragm 
and move the floating ring to zero discharge po- 
sition or to a position near zero—only enough 
fluid being discharged to compensate for leak- 
age. Due to the spring, the predetermined pres- 
sure differential across the diaphragm and across 
valve A will be maintained even though the pres- 
sure on the machine side of valve A is atmos- 





Fig. 5—Control of volume is a feature which should 
be built into hydraulic drives 


pheric. When valve A is opened to admit fluid 
to the machine cylinder, pressure on the left 
side of the diaphragm drops and the spring 
shifts the floating ring to the left to increase the 
pump discharge and to regain the pressure dif- 
ferential. Constant pressure differential (man- 
nually variable between limits by adjustment of 
the spring) across valve A means constant vol- 
ume of fluid passage and constant velocity of 
ram movement. It is possible to maintain con- 
stant velocity of ram independently of load on 
the ram within the machine range. 


Special Valve Required 


Because the variable-discharge pump system 
is more or less expensive, an ordinary gear pump 
of the constant discharge volume type was em- 
ployed on another machine. It is necessary in 
this case to provide some special hydraulic valve 
to care for the excess discharge when it is not 
needed by the ram in the machine load produc- 





»”» 
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ing cylinder—the ordinary and usual condition 
on this particular application. The valve em- 
ployed, schematically represented in Fig. 3, like 
the one shown in Fig. 1, must maintain a con- 
stant pressure differential across the control 
valve, but it must do it by by-passing the excess. 

When the control valve is closed the pump 
pressure raises the diaphragm against spring 


joad until the predetermined pressure differ- 
ential is achieved — the oil by-passing 
through valve opening A. The loss’ of 


head through this opening determines the pres- 
sure and, therefore, the pressure differential (as- 


Fig. 6—Directional 

control as well as 

control of the vari- 

ous phases of the 

cycle can be ob- 

tained with this 
panel 





suming the cylinder of the machine open to at- 
mospheric pressure by the auxiliary by-pass and 
relief valve supplied with this type of machine). 
Opening the valve to admit pressure to the cyl- 
inder of the test machine means a rise in pres- 
sure on top of the diaphragm together with a 
partial closure of the valve opening and a re- 
establishment of the pressure differential. Thus 
with a radically different system and type of 
pump from that described in the foregoing, a 
constant rate of ram motion through a constant 
time-rate of volume passage is again accom- 
plished. 


Precise Control Is Secured 


Volume control is the most important addi- 
tional requirement encountered in the later 
stages of designing hydraulic equipment. One 
method of securing precise control is illustrated 
by Fig. 5. Oil from the pump unit is supplied to 
the 4-way valve C which, when shifted to the 
proper position, supplies oil under pressure to 
the left-hand side of the cylinder, causing the 
piston rod on the right-hand side to move out- 
wardly. The escaping oil from the opposite side 
of the piston is allowed to move freely when 
shut-off valve A is in the open position, allowing 
the piston to travel at a rate dependent upon the 
full pump volume available to fill the opposite 
side of the cylinder. 

The closing of this usually 


valve, accom- 
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Unit combines two pumps and several valves 
to make a complete drive arrangement 


Fig. 7- 


plished by a stop on the moving member, neces- 
sitates that the escaping oil pass through valve 
D. It is obvious that if a simple valve orifice is 
used at this point flow will vary according to 
the pressure operating against this orifice. Such 
a condition would allow varying rates of oil es- 
capement dependent upon variations in pump 
pressure or resistance encountered by the piston 
rod. It therefore is necessary that a valve be 
used which is not subject to these variations. 


Chatter Is Eliminated 


The valve shown in Fig. 5 incorporates a pres- 
sure compensating device which maintains a con- 
stant pressure drop of small value across a man- 
ually variable valve orifice. The controlling of 
the escaping volume is especially advantageous 
due to the fact that the piston is then advanced 
between two opposing pressures. This condi- 
tion prevents the possibility of chatter or surge 
occurring, which is a condition usually encoun- 
tered in machine tool practice. It is obvious 
from the above description of a cycle, that a con- 
siderable variation in oil demand will be experi- 
enced if any considerable ratio of rapid approach 
to feed rate should occur. Therefore, it is de- 
sirable to eliminate the wastage of power which 
would result if a single pump of sufficient vol- 
ume were supplied as a single unit. 

As an example, during the rapid approach 
movement, a volume of 20 gallons per minute 
might be required at a pressure of 150 pounds 
per square inch, whereas a pressure of 700 
pounds might be required during the slow mov- 
ing period of the cycle and the volume require- 
ment might be 1 gallon per minute. If the large 
pump were operated at 700 pounds and the ex- 
cess by-passed over the relief valve, wastage of 
approximately 7 horsepower would occur. 

For this reason a combination of two pumps 
has been developed, the larger unit of which is 
controlled by a suitable by-pass valve and the 
smaller portion limited by a suitable relief valve. 
A check valve is placed between the by-pass 
valve and the junction with the high pressure 









line. As applied to the foregoing example, the 
by-pass valve would be adjusted for operation 
at a pressure of 150 pounds, and the relief valve 
would be adjusted at a pressure of 700 pounds. 
When, in the process of a cycle, valve A is closed, 
pressure will immediately rise in the system to 
the restricted demand for fluid. This rise in pres- 
sure operates the by-pass valve through the small 
line B, opening it completely and allowing the 
volume of the large pump to circulate at zero 
pressure. The check valve closes, preventing the 
loss of high pressure and the small pump sup- 
plies the high pressure during this period of 
operation. The power required is consequently 
reduced to the amount necessary to operate the 
small pump at 700 pounds per square inch and 
the large pump at zero pressure, which in prac- 
tical use would amount to approximately 112 
horsepower. The circuit shown is diagrammatic, 
and the example given is typical. 


Leakage Becomes Important 


Because of the extremely small quantities of 
fluid needed in the operation of testing machin- 
ery under certain conditions, leakage of fluid 
from the load producing cylinder becomes an 
important factor in the maintenance of a con- 
stant velocity of ram. This is particularly true 
of the lapped ram types and even more so of the 
lapped ram types having rotating cylinders. 





Fig. 8—Volume control may be built into the design 
of the pump to be employed 


Therefore it is necessary to provide a valve 
which compensates for this leakage. Such leak- 
age is nearly proportional to the pressure, so it 
is necessary to provide an adjustable valve the 
leakage of which varies as the pressure, Fig. 4 
As the pressure increases the spring-loaded 
plunger A will move upwards due to increased 
pressure differential between the upper and 
lower faces and reduce the amount of fluid flow- 
ing in the annular space between the valve stem 
B and plunger A, thereby accomplishing the de- 
sired result of leakage volume inversely as the 


pressure. 








The valve used on a_recorder-controller, 
though not in itself unusual, employs a mechan- 
ism for controlling its rotation which is unique 
and may prove of value to other designers. Fig 
2 shows the valve A and the mechanism above 
table B. The fine-tooth bevel gear C runs con- 
tinuously. Two pinions, one of which is shown at 
D, are normally out of mesh. A solenoid EZ, con- 
trolled through relays by extremely small cur- 
rents through contacts associated with the ma- 
chine apparatus, pulls one or the other of these 
pinions into mesh and rotates through a worm 
reduction the valve spindle which varies the port 
opening and, therefore, the movement of the 
machine. This control is so sensitive that mo- 
tions as small as 0.0001 inch per inch gage length 
per hour may be achieved. This means ram mo- 
tions of the order of 0.0004 to 0.0010 inch per 
hour. 


Several Units Are Combined 


For commercial use a pump has been devel- 
oped as illustrated in Fig. 7 which incorporates 
a large volume pump, small volume pump, by- 
pass valve, check valve and high pressure relief 
valve. The unit as shown in Fig. 6, is a panel 
typical of a number of types available for accom. 
plishing directional control as well as control of 
the various phases of a cycle, such as rapid tra- 
verse, feed, dwell and rapid return. In this unit 
the feed rate is also variable by the use of 
mechanical stops or dogs, and in the event of 
interrupted cuts, rapid traverse may be secured 
between two cutting positions. Many other types 
of circuits are available in panel or unit form 
and more unusual cycles may be developed from 
separate valve units. The manufacturers of hy- 
draulic equipment should be consulted when it 
desired to develop a circuit having any unusual 
characteristics. 

For their assistance in co-operating in the 
preparation of this article and for the illustra- 
tions used, MACHINE DESIGN wishes to thank the 
following manufacturers: Baldwin - Southwark 
Corp., Philadelphia; Hydraulic Press Mfg. Co.. 
Mt. Gilead, O.; Vickers, Inc., Detroit; and Viking 
Pump Co., Cedar Falls, Ia. 
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Fig. 1—Stainless steel 
and brass prevent pre- 
of 
carbonator parts by ero- 


mature destruction 


sive action 


Stainless Steel 





Overcomes Erosion Problem 


By J. Kantor 


Chief Engineer, Liquid Carbonic Co. 


ACHINES used in the manufacture of 

carbonated water, commonly called ‘“‘soda 

water,’’ vary in size from 20 gallons per 
hour capacity to 1000 gallons per hour. However, 
the design employed throughout this range is 
essentially the same. In discussing the erosion 
and mechanical problems confronting the de- 
signer of these carbonators, we will use the 20 
gallon size, Fig. 1, a size employed in connec- 
tion with 95 per cent of all the soda fountains in 
the country. Before going into the details of the 
design problems, it probably would be advisable 
to present a brief review of the manufacture of 
carbonated water. 

When carbon dioxide and water are brought 
together in an open container under atmospheric 
pressure or in a closed container at pressures 
higher than atmospheric, some of the gas is ab- 
sorbed by the water and the latter is said to be 
carbonated. The degree to which water is car- 
bonated depends upon the temperature of the 
water and the gas pressure imposed. At atmo- 
spheric pressure and a temperature of 60 degrees 
Fahr., distilled water will absorb an amount of 
carbon dioxide or carbonic gas which, at that 
pressure and temperature, will have the same 
cubical content as the water. At a constant tem- 
perature and under any pressure up to 75 pounds 
the amount of carbon dioxide that water will ab- 
sorb is directly proportional to the pressure. Be- 
yond 75 pounds the additional amount of gas ab- 
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sorbed continually decreases until the saturation 
point is reached. 

The carbonator consists essentially of a body 
for storing the carbonated water, a water pump, 
a motor for driving the pump, and automatic 
means for starting the motor when the water in 
the body is at a predetermined low level and 
stopping when the high level is reached. The ma- 
chine is fully automatic in every respect and re- 
quires little attention after it is in operation. 

The fully automatic carbonator was first in- 
troduced in 1895, prior to which all carbonators 
were hand powered, that is, the tank was turned 
back and forth by means of a handwheel, the 
idea being to agitate the water and the gas so as 
to bring about more readily the absorption of the 
gas by the water. The tank was cylindrical, 
made of gun metal bronze in two halves bolted 
together. 


Care Necessary in Forming 


Following the introduction of pure sheet tin, 
the bronze carbonators, which were heavy, cum- 
bersome and expensive, were discarded. Since 
pure tin was more immune to the erosive action 
of carbonated water, the bodies of the carbona- 
tors were redesigned to be cast of iron and lined 
on the inside with sheet tin about 1/16-inch 
thick. While tin is still used on many carbona 
tors built today, it is not a cure-all, nor is it en- 
tirely immune to the erosive action of carbonat- 
ed water. Tin is quite malleable and care must 
be exercised in handling it as it punctures easily 
Occasionally a carbonator which has been in 
operation for only a short time will be found in 
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which the tin lining has collapsed. This usually 
is due to an invisible pin hole in the sheet tin 
through which carbon dioxide accumulates to 
the full carbonator pressure between the lining 
and the cast iron body. When the carbonator is 
drained, the pressure of the gas within the body 
is reduced faster than the pressure of the gas 
which is between the liner and the shell. The 
result is that this higher gas pressure causes the 
lining to be bulged inward and away from the 
shell. 

It has been found that in the localities where 
the water is high in mineral content that a block 
tin lining does not last long. The cause is elec- 
trolysis, greatly accelerated by the high mineral 
content which makes the water a better electro- 
lyte. An examination of the inside of a carbona- 
tor the tin lining of which has been eroded will 
reveal numerous white cones covering the lin- 
ing. Chemical analysis shows these to be one of 
the oxides of tin. 


Stainless Steel Introduced 


Stainless steel, now used throughout in the 
manufacture of carbonators by leading build- 
ers, solves the many problems presented by tin, 
reduces the cost of manufacturing, is more sani- 
tary, and materially increases the life of the 
units. The body of the carbonator is now spun 
and drawn from a 3/32-inch thick polished stain- 
less steel sheet, the polished side on the inside. 
This item alone considerably reduced the cost, 
cut down the weight and enabled a more pleas- 
ing appearance. The head is cut to shape from 
hot rolled steel by a special oxyacetylene torch 
operated from a master pattern and this head is 
lined with polished stainless steel sheet 1/32- 
inch thick. The fittings, formerly cast brass tin 
plated by the hot process, are now brass forged 
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Fig. 2—Complete redesign was necessitated by nature of 
the liquid handled bu this machine 











and electrotinned. The agitator on the inside of 
the body which heretofore was die cast from pure 
tin now is stamped from polished stainless steel 
sheet. 

Substitution of materials was also found ad- 
visable in the design of the agitator shaft and 
bearing housing, now made of 18-8 stainless 
steel. The design of the agitator shaft bearing 
presented a problem as regards the proper bear- 
ing metal to use, since a stainless steel shaft 
running in a _ stainless steel bushing would 
sooner or later ‘‘freeze,’’ even though water lub- 
ricated. The bearing metal used has to with- 
stand the action of the carbonated water and be 
sufficiently softer than the steel shaft to make 
a good bearing. After much experimenting and 
research, Everdur was found to be best suited for 
this bearing. 

Die casting is employed for the worm drive 
housing as it gives a housing much tougher and 
less expensive. As a substitute for the usual 
packing for the worm and worm wheel shafts, 
commercial oil seals of the inverted cup leather 
type are employed. Since these seals are prac- 
tically frictionless, they materially reduce the 
motor load. The worm is hardened and ground 
and is integral with the shaft. The worm wheel, 
which heretofore was made from phosphor 
bronze, is now an aluminum bronze alloy, an 
alloy chosen because of its increased life in this 
service. Ball bearings are now employed as a 
step toward reducing friction and lessening the 
motor load. 


Brass Forgings Employed 


The water pump also came in for its share of 
attention when redesigning to overcome the ero- 
sion problem. As in the case of the fittings, a 
brass forging, electrotinned, was substituted for 
the previous cast brass part. Special rubber 
seats, more durable and absolutely noiseless, 
now are used on the check valve of this pump. 

Prior to the introduction of the stainless steel 
parts, considerable experimenting was carried 
on with glass lining, that is, the body of the 
carbonator was lined with a thin layer of glass. 
While glass withstood the erosive action of car- 
bonated water, it was not entirely practical as 
much trouble was experienced when tightening 
the bolts holding the body flange to the cover. 
It seemed as though even the slightest uneven 
tightening of the bolts would cause the glass 
lining at the body flange to chip. Much care and 
consideration had to be given the design of cast- 
ings which were to be glass lined. A liberal 
radius had to be resorted to and deep and abrupt 
pockets dispensed with. In spite of this, cracking 
of the glass lining would occur due to internal 
strains. Therefore it can be seen that redesign 
using the newer types of metals proved advan- 
tageous from the production, efficiency and 
economy standpoints. 
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INCE the adaptation of nitrocellulose 
lacquers to the finishing of automobiles in 
1923, steadily increasing quantities of 

these materials have been used in all industrial 

fields. Machine tools, washing machines, refrig- 
erators and innumerable other devices have been 
finished in large production with this quick-dry- 
ing. hard, tough and durable finish. In super- 
seding the previously used oil paints and 
enamels, lacquers naturally created problems of 
their own, but it did not take long for finishers 
to learn to use them with considerable facility. 

From the standpoint of a designer of machin- 
ery the finish is naturally the last point consid- 
ered. The lines and dimensions of the article, 
the materials used, possibly the colors, are de- 
termined beforehand. Then after the object is 
completely designed the choice of finishing ma- 
terial is made, and the paint, enamel or lacquer 
specified which apparently best covers with least 
expense. 





D rerwed NATION and specification 

of the finish to be used on a machine 
while the design is still in the blueprint 
stage will result in considerable saving of 
production costs. Dr. Wilson, Varnish 
Products Co., Cleveland, points out some 
of the design points that will facilitate a 

better finish and a better part. 
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Much of this is inevitable, yet there are points 
that can be taken into consideration in the blue- 
print stage that will be invaluable both from a 
standpoint of appearance and from that of econ- 
omy when the article comes to the finishing 
room. 


Materials Choice Important 


For example, let us consider choice of mate- 
rials. Much cast metal is used where pressed 
steel would be equally serviceable. The diffi- 
culty of securing a lacquer finish on cast iron is 
much greater than on smooth steel as fillers, 
surfacers and sanding operations are necessary 
to bring the rough porous surface to the neces- 
sary smoothness. A lacquer film is much thin- 
ner than a corresponding oil paint film, and will 
not fill depressions as well. On the other hand, 
its speed of drying and hardness, oil and water 
resistance, and durability may make its use de- 
sirable. Therefore, if the designer incorporates 
into his design the necessary choice of smooth 
metal, if otherwise suitable, expense and trouble 
are saved in the final operation. 

Again, lacquers are generally sprayed, though 
many small projects and some large ones are 
dipped, an appreciably cheaper method. In 
many cases a slight change in design will per- 
mit of dipping an article which otherwise would 
require spraying. One company was having 
considerable difficulty in getting a smooth fin- 
ish on stamped steel parts by dipping, as an ugly 
run occurred where the sides were attacked to 
the body by lugs. The lacquer ran off the lugs 
after the body was set leaving an irregular sag 
in the finish. Changing the assembly to have 


31 








the edge of the lug run perpendicularly to the 
base instead of parallel practically eliminated 
the trouble. Objects with rounded edges dip 
much better than those with sharp ones—often 
the edges could just as easily be rounded, thus 
permitting more economical finishing. 

In general, lacquer requires a cleaner surface 
than ordinary oil finishes. Traces of grease or 
oil hinder adhesion greatly, and although meth- 
ods of cleaning have been greatly improved in 
recent years the designer can well assist in this 
important procedure. If the object has blind 
crevices, moldings, etc. where pickling or plat- 
ing fluids, drawing compounds, grease or other 
undesirable material can accumulate, either 
over-expensive cleaning or poor adhesion of fin- 
ish will result. With this in mind, it often will 
be possible to design an article so as to avoid 
the difficulty and leave only easily reachable 
surfaces. 

Akin to this is the difficulty encountered when 
lacquer finishes are applied over cast iron hous- 
ings or crankcases in which lubricants are to be 
placed. These seep through the pores and at- 
tack the lacquer finish from beneath. Where 
cast metal must be used for this purpose it is 
wise to protect the finish by specifying a coat of 
a lacquer generally known as ‘“‘crankcase seal- 
er’’ to the interior of the housing. This will seal 
the pores and prevent the seepage of oils and 
greases. 


Prefinished Sheet Is Projected 


Another factor that will soon be of importance 
to designers will be the advent of prefinished 
sheet metal. Two processes are in view, one 
wherein the finish and ornamentation are ap- 
plied mechanically directly to the metal sheet 
and another in which it is applied first to a 
decalcomania transfer which is later applied to 
the sheet. In either event, sheet steel with a 
complete finish that will withstand practically 
all needed forming, stamping and cutting op- 
erations will soon be available. Since it is much 
more economical to stamp an instrument board, 
for instance, out of a prefinished sheet than to 
prime, grain, lacquer and rub and polish each 
irregular piece singly, great economy as well as 
an improved appearance is possible. However, 
one defect appears which will require designing 
ingenuity to overcome. The welding of lacquer 
finished parts is impracticable, lacquer being a 
good insulator that is easily damaged by weld- 
ing temperatures. New methods of assembling 
parts will be required whereby it will not be 
necessary to weld through finished portions. 

In conclusion, it may be well to define a 
lacquer. It is a combination of nitrocellulose, 
resins, softeners and the necessary solvents, 
clear or pigmented, which dries by evaporation 
of the solvents, generally within one-half hour, 
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instead of by oxidation and polymerization of 
the oils as do the oil enameis required. When 
the solvents are gone, a hard, water, oil and 
abrasion-resistant film results which has proved 
a blessing in production to innumerable indus.- 
tries. 

Articles on this and allied subjects presented in previous 
issues of MACHINE DESIGN include: 

“Metallic Coatings Combat Corrosion and Provide Attractive 
Finish,” by Gustaf Soderberg, April, 1933, p. 18. 

A listing of earlier articles is given on page 58 of the April, 
1933, issue. 





Powerful Motor Is Easily Stopped 


| yin sufficient to lift a modern passenger 
elevator loaded with 12 passengers to a 
height of 24 stories is required to stop the rotat- 
ing element of a new thousand-horsepower mo- 
tor used to operate the huge rolls of rubber mills. 
The rotating element of this powerful motor, 
which can be brought from full speed to a dead 
stop in one and one-quarter seconds or three and 
one-half revolutions, weighs more than three 
tons and turns with a speed of 514 revolutions 
per minute. 

Dynamic or electrical braking is the secret of 





One thousand horsepower motor can be brought from full 
speed to a dead stop in one and one-quarter seconds 


the motor’s ability to stop quickly. When the 
stop switch is touched the motor windings are 
closed through resistance grids where the elec- 
trical energy stored in the rotating mass is dissi- 
pated in the form of heat. 

The motor drives through gears a number of 
huge rolls, each seven feet long and more than 
two feet in diameter. The rolls must be stopped 
quickly in case of emergency to avoid injury to 
the operator as the crude rubber travels at a 
speed of 19 inches a second. Westinghouse engi- 
neers designed the motor for Goodyear Tire & 
Rubber Co. 
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Welding 
Brings Down 
Engine Weight 


NE of the factors which has prevented the 
diesel engine from assuming its rightful 
place as an important prime mover in 

transportation units has been its excessive 
weight, according to Everett Chapman, vice 
president in charge of engineering, Lukenweld 
Inc., Coatesville, Pa., who presented the paper 
from which this article is abstracted at the re- 
cent oil and gas power division of American So- 
ciety of Mechanical Engineers. The transporta- 
tion field, including marine and railroad work, 
has been definitely closed to the diesel engine 
because of its usual specific weight ratio rang- 
ing from forty to two hundred and fifty pounds 
per horsepower. 

An application in which this weight disadvan- 
tage was overcome by the use of welded steel 
construction for diesel crankcases is illustrated 
in Fig. 1. This part is a crankcase for a 10-cyl- 
inder 600-horsepower radial engine, and is con- 
structed in welded steel, using as the base metal 
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Fig. 1—Radial diesel engine 

with welded crankcase has 

erceptionally low weight for 
this service 


a high strength alloy steel. All weld metal speci- 
mens deposited with the alloy electrode used to 
fabricate this case have a yield point of 65,000 
pounds per square inch, an ultimate strength of 
95,000 pounds per square inch, and an elonga- 
tion in two inches of 24 per cent. The main 
loads are carried by a weld and it is only neces- 
sary to pay strict attention to all the design de- 
tails to insure that such a case will exhibit sat- 
isfactory performance. 


Castings Are Employed 


Attention is called, in Fig. 1, to the use of 
steel castings to form the periphery of the cam 
pocket. The contours involved around the push 
rod guide bushing and the bolts tying the two 
halves of the engine together were sufficiently 
intricate to dictate the use of a steel casting. 
The parts were cast in units of one per cylinder 
and the entire casting assembly welded into one 
ring, which was inspected and machined before 
welding it into the rest of the assembly. In an 
application such as this, it is essential that the 
carbon content of steel castings be maintained 
below 0.20 and that the castings be of the finest 
grade obtainable. Electric furnace castings are 
highly desirable for use in welded steel assem- 
blies because of the close control over both pour- 
ing temperature and analysis. The small amount 
of dissolved gases present offers favorable weld- 
ing characteristics. 

Welded steel crankcases of the type discussed 
enable the engine builder to offer to the user 
of mobile prime movers a light weight, highly 
efficient and powerful unit, embodying all the 
advantages of the diesel principle. Winton En- 
gine Corp., Cleveland, with which it has been a 
privilege to work in the development of welded 
steel structures, can offer today an engine-gener- 
ator unit supplying 750 kilowatt of electrical 
energy which, including all auxiliaries, will 
weigh 30 pounds per horsepower. Railroad vi- 
sion has enabled immediate application of this 
notable prime mover to main line service. Un- 
der construction today is a welded steel engine 
which will be used in the power unit of the Union 
Pacific System’s 110-mile per hour high speed 
passenger train. 

Some progressive railroad will undoubtedly 
take the next step and employ two or three of 
these units on a single chassis for main line 
freight movement at an economy never before 
approached. 
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Ability To Accumulate Ideas I[s 
Valuable Design Asset 


EVOLUTIONARY changes in the design of transportation equip- 


ment are in progress. The railroads are experimenting with 

lighter and faster trains made possible by streamlining, use 
of new materials and improved motive power. Departures from 
the orthodox method of spring suspension will be introduced in the 
1934 models of several automobiles. Through application of im- 
proved knowledge of aerodynamics, commercial air-transport com- 
panies are steadily reducing the travel time on the scheduled flights 
of their planes. 

What is behind this apparent revival of interest in the speed and 
comfort of travel on land and in the air? 

Perhaps the principal motivating factor is competition. Cer- 
tainly, the present efforts of the railroads to improve their service 
are traceable directly to the inroads made on their passenger traffic 
by buses, private automobiles and airplanes. Likewise much of the 
improvement in motor cars and planes is due to competition for the 
public’s transportation dollar. 

However, there is a second and equally important factor, which 
usually is overlooked. It is the interchangeability of ideas—a re- 
cently acquired asset in modern technology—which enables engi- 
neers in one line of development to benefit promptly from the 
achievements of their contemporaries in other fields. 

Progress is built upon accumulated experience. Today the 
progressive manufacturer of machines or parts is the one whose en- 
gineers know how to capitalize upon the vast pool of knowledge 
which daily is accumulating in the broad field of machine design. 





Look Ahead! 


r SUFFICIENT being done in design to combat conditions ahead? 
Recent months have given an indication of the buying wave that 
might be released by the further passing of restrictions in income. 
That wave will be felt again periodically, until it reaches the propor- 
tions of boom periods. Yet with wages as high or higher than for- 
merly, working hours undoubtedly will remain less. Conseyuently 
we are likely to see higher buying power with reduced productive 
capacity! 


This condition necessarily means higher speed machinery. 
Leaders. in industry agree that this is incontrovertible. Investiga- 


tion reveals however, that while design work is progressing at a 
somewhat increased rate there still are companies that have done 
little toward laying out machines capable of rising to the occasion. 

Sooner or later, uncertainty—the root of the trouble—will be 
dispelled. Those companies that are best prepared with their designs 
will then be more than repaid for their farsightedness. 
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JouNn D. RavucH AND His POWER SHOVEL 


’, 1933 


h4EN 


and Their 


MACHINES 
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Men 


and OTHING appeals to John D. 
Rauch more intensely than 


an opportunity to observe 


id the performance of his power 

Clr shovels under severe service condi- 

tions. As consulting and research 

‘ engineer for the Ohio Power 

Shovel Co., Lima, O., he has spent 

Machines months on end studying his designs 

in the field. Recently his work 

outside the office has taken him 

into the South where the Missis- 

sippi levee project has afforded an excellent proving ground for new 
equipment. 

“If possible, break them,’’ Mr. Rauch tells the operators in the 
factory test lot. In his opinion that is the one certain way to find weak- 
nesses. ...he is an extremely practical engineer. Going back over 
his record reveals an intensive devotion to mechanical matters. Logans- 
port, Ind., was his birthplace; Purdue university his alma mater. After 
he finished his sophomore year there he went on the drafting board in 
the motive power department of the Pennsylvania railroad. His sev- 
eral years in that capacity augmented his ambition to continue in de- 
sign. 

In 1906 Mr. Rauch organized as a partnership, the American Steel 
Dredge Co. in his home town for the manufacture of steel floating 
dredges. Three years later the company was moved to Fort Wayne 
and he became secretary. Many units including shovels were built 
from his plans. 

Development in shovel design showed marked progress as a result 
of his ingenuity, and in 1924 he patented a power shovel equipped 
throughout with antifriction bearings and embodying the principle of 
the single line hoist. About the same time he was instrumental in or- 
ganization of the Ohio Power Shovel Co. and became responsible for 
all its design work. 

Rauch spends much time on his work—or one might say his hobby 
—power shovels. Ideas occur to him most readily when in secluded 
concentration on a specific point. Freehand sketches he finds particu- 
larly conducive to solution of a problem. In making sketches he has 
found it is helpful after completing several with the machine facing in 
one direction, to reverse the operation. This often brings out ideas that 
otherwise do not appear. 

One of Mr. Rauch’s praiseworthy character- 
istics is his appreciation of the value of being kh 4 
able to present his ideas clearly in writing. He xcavating 
is the author of numerous technical articles, and ‘ 


a member of several engineering societies. Wi], . 
achinery 
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Specify Machine Finishes! 


To the Editor: 


N YOUR September issue you published an 

article by R. E. W. Harrison entitled ‘‘De- 

signer Should Specify Type of Machine Fin- 
ish.’’ It is certainly time this important proce- 
dure was universally adopted. It imposes re- 
sponsibility on the designer, as is proper, and 
relieves the production department from assum- 
ing the finish according to their judgment. 

All concerns sending out blueprints for quota- 
tion purposes should give the estimator this 
knowledge, and thereby definitely place respon- 
sibility for the finish upon the manufacturer. A 
symbol indicating the quality and kind of finish 
should be incorporated on drawings, and shouid 
be a part of the machine industry’s code of ethi- 
cal practice and fair competition. 

—S. A. SMITH, 
Boston 


Employ a Piece Rate System? 


To the Editor: 


N REFERENCE to the article on this subject 

the September issue, there are so many fac- 
tors entering into any scheme of evaluation that 
it is almost impossible to write them into an 
equation that will fit all situations. The work 
of any designer over a period of time involves 
so many crests and troughs in his personal ac- 
complishment that any scheme would have to 
provide for his failures as well as his successes. 
The proof of a good design often occurs long 
after it has been completed. 

However, it is believed that the following sys- 
tem employed by an aeronautical manufacturer 
may be used with modifications to fit all existing 
conditions. A daily job ticket is used in the de- 
sign department. Engineering costs are treat- 
ed as other manufacturing costs inasmuch as 
they are charged against the product. Previ- 
ously, time clocks had been used to record en- 
gineering time, but there appeared to be an in- 
herent aversion to their use among the engi- 
neering personnel. The same purpose was ac- 
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Publication of letters does not necessarily imply that Macuine Desicn supports the views expressed 


Comments and Questions from Our Readers. Machine Design Wel- 
comes Letters or Solutions to Problems Suitable for Publication 








complished by allowing the draftsman or design- 
er to write in his time on the daily job ticket 
shown, a separate ticket being used for each 
job. 

The job ticket system of keeping account of 
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Simple daily time cards assist in the setting of 
proper piece rate base times 


engineering time is usually a revelation to the 
executive in charge of the engineering depart- 
ment as to the value of the various men in his 
department. 

—HARRY KAUFMAN, 


Philadelphia 


To the Editor: 


HE matter of a piece rate system for the 
engineering department brought up in your 
September issue is one on which I have made an 
exhaustive study. I am thoroughly convinced 
that due to the fact that many draftsmen work 
at about 25 per cent efficiency when working on 
a salary basis, the average engineering costs can 
be cut in half by the institution of the piece rate 
system. 
The advantages of such a system gained by 
the men include: Increased earning capacity; 
progress measured by production; increased in- 
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dividual efficiency; and improved morale. The 
manufacturer gains: General reduction of en- 
gineering costs: elimination of nonproducers; 
establishment of higher grade personnel; and 
better supervision. There are some disadvan- 
tages, however, which would appear to include: 
Higher percentage of errors; difficult rate set- 
ting; and accommodating individual peculiari- 
ties of the men. 

All of the benefits of a piece work system 
might be nullified by short-sightedness. For ex- 
ample, if the designers increase their produc- 
tion and effect a corresponding increase in sal- 
ary, it would be fatal to the system for the man- 
ufacturer to cut the basic costs to bring the sal- 
aries down to their previous level. 

—CARL MOREY, 


Big Rapids, Mich. 


Devise an Amortization Plan! 


To the Editor: 

UR President’s plan for industrial recovery 

and unemployment relief by recommending 
a shorter work week with a living wage is a 
means for quick readjustment of our past and 
present conditions. However, I believe that 
there should be included in the plan a system of 
amortization of new equipment. I have seen 
many machines which have been in actual serv- 
ice longer than the life of an average man. Why 
should we expect such machines to return the 
full amount of cost within one, three or even 
ten years when they are in good condition and 
usable for many years more? 

A practical solution of this problem would be 
that the President’s Industrial Program con- 
sider a schedule for the amortization of all 
classifications of production machinery includ- 
ing public utilities and power plant equipment 
based on a fair life expectancy; reasonable al- 
lowance provided for repairs and interest on the 
investment, using the direct amortization method 
for the full life expectancy and sharing a prorata 
portion of the profits with labor to provide 
shorter working hours and increased wages. 

To make this plan practical and fair to all 
industry and all users of labor saving machin- 
ery, it should be made compulsory by the Fed- 
eral Government for the purchaser to set up the 
cost for each machine or equipment with its life 
expectancy according to a standard schedule. 

Detailed investigation of the financial set-up 
of such a plan will reveal the opportunity to help 
improve conditions by having a standard rate of 
amortization for machinery based on useful 
production years. I believe that if this plan 
were adopted and made compulsory for all 


manufacturers, it would be a means for helping 
the present readjustment and a great incentive 
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to improving our production by development of 
new machinery and processes. 
—CHARLES A. DREISBACH, 
New Haven, Conn 


Choosing Correct Alloys 
To the Editor: 


HAVE just received the Directory of Iron, 
Steel and Nonferrous Alloys which you ad- 
vised you were sending in your letter of Septem- 
ber 15. Please permit us to offer our congratu- 
lations upon this compilation. We are frank to 
say that it will come in very handy to us in many 
ways and it seems to us that this booklet will 
prove invaluable to designing engineers. I am 
wondering if it will be possible for you to favor 
us with two additional copies. We would be 
glad indeed to pay for them if you will enclose 
your invoice. 
—J. L. CAWTHON JR., 
Columbus, O. 


To the Editor: 


LEASE send addressed to the personal at- 
tention of the writer a copy of your Directory 
of Iron, Steel and Nonferrous Alloys. If there is 
any charge please advise and a check to cover 
will be forwarded to you. 
—H. Von THADEN, 
New York 
To the Editor: 


E ARE in receipt of one copy of the Third 
Edition of Directory of Iron, Steel and 
Nonferrous Alloys. It is our desire to secure 
three more copies of this directory for our Metal- 
lurgical and Engineering Departments and we 
would, therefore, ask that as soon as convenient, 
they be sent to us. We note the cost of these 
editions is twenty-five cents each and we would, 
therefore, ask that you send us your invoice for 
them at the time they are forwarded. 
—M. L. CLAVERT, 
Cedar Falls, Ia. 
To the Editor: 


HE writer wishes to acknowledge and thank 

you for the copy of the Directory of Iron, 

Steel and Nonferrous Alloys received today. The 

information contained in this booklet is of great 

value to us and I am just wondering if you could 

spare us six more copies for our engineering, 

sales and purchasing departments. Your com- 

pliance with this request will indeed be appre- 
ciated. 

—H. L. MARTIN, 

Indianapolis 

Epitor’s Note—The foregoing gives a small cross section 

of the many letters received by MACHINE DESIGN ordering ex- 


tra copies of the directory published as a supplement to the 
September issue. 
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Standard for Gear Materials and Blanks 


Approved as Recommended Practice 


the announcement that the American 
Standards association has approved as 
recommended practice a standard for gear ma- 
terials and blanks. The new project covers 
forged and rolled carbon steel, steel cast- 
ings, bronze and brass castings, and forged 
and rolled alloy steel. Each of these _ sec- 
tions of the standard includes chapters on gen- 
eral specifications, manufacture, ladle and check 
analysis, finish, marking, inspection, rejection 
and reheating. Table of chemical composition 
also are included for each type of material. 
The standard was developed by the sectional 
committee on standardization of gears under the 
joint sponsorship of the American Gear Manufac- 
turers’ association and the American Society of 
Mechanical Engineers. 


Le, among current engineering topics is 


Manual Discusses Problem of Presenting 


Data in Condensed Form 


RINCIPLES of efficient presentation of data 
are included in Manual on Presentation of 
Data prepared by a special committee of engi- 
neers under the sponsorship of American Society 
for Testing Materials. The manual discusses the 
j application of statistical methods to the prob- 
F lems of condensing information contained in a 
4 set of observations and presenting the essential 
information in a concise form more readily inter- 
pretable than the unorganized mass of original 
data. Attention is directed particularly to quan- 
titative information on measurable characteris- 
tics of materials and manufactured products. 
In addition to pointing out the important 
measures or values which are especially useful 
for summarizing information contained in a set 
of observations, the committee has given meth- 
ods of computation, etc. In a particular instance 
the functions of the data which should be pre- 












MACHINE Destgn—October, 1933 


TOPICS OF THE MONTH 


A Digest of Recent Happenings of 
Direct Interest to the Design Profession 





sented depend upon what uses are to be made of 
them and accordingly there is a section devoted 
to essential information. Critical comments on 
various methods used in presenting data, a dis- 
cussion of what relevant information should ac- 
company the data and the committee’s recom- 
mendations for data presentation are included 

The 45-page manual is available through the 
A. S. T. M. at 1315 Spruce street, Philadelphia 
for 50 cents a copy. 


Rail Bus Will Be Able to Maintain 


Seventy Miles Per Hour 


ypc ae ay are that rail transportation will 
again hold its former place in the public’s 
favor. One company declares that this genera- 
tion will doubtless see rail busses running at 
speeds from 60 to 100 miles an hour with sched- 
ules even more flexible than present bus trans- 
portation. Out in Clintonville, Wis., the Four 
Wheel Drive Auto Co. has designed a rail bus 
with deluxe accommodations for 35 passengers. 
Driven by two 86-horsepower motors, it can at- 
tain speeds in excess of 70 miles an hour with 
safety. 

The unit differs from former four-wheel drive 
applications in that each axle is driven by a sepa- 
rate motor through a three-speed transmission. 
Wheels of the rubber insert type are employed, 
the cushioning effect of the rubber dampening 
rail vibration. 


Machinery and Allied Products Group 


Gains New Adherents 


WENTY-FIVE additional applications of 
trade associations for membership in the 
Machinery and Allied Products institute were 
approved at a recent meeting of the executive 
committee. Representative associations already 















admitted include: Compressed Air institute, Na- 
tional Machine Tool Builders’ association, Re- 
frigerating Machinery association, Oilwell Ma- 
chinery Manufacturers’ association, Locomotive 
institute, and Mechanical Press Builders’ asso- 
ciation. M. J. Reed who has been appointed New 
York representative of the institute, formerly 
was secretary of the Diesel Engine Manufactur- 
ers’ association. 


International Congress for Applied 


Mechanics To Be Held 


| nn are under way for the fourth Interna- 
tional Congress for Applied Mechanics to be 
held at Cambridge, England, July 3 to 9, 1934. 
An English organizing committee already has 
been formed. Subjects to be discussed will in- 
clude: Rational mechanics, mechanics of fluids, 
materials, and water waves in reference to resis- 
tance and stability of ships and seaplanes. 

The applied mechanics division of the Ameri- 
can Society of Mechanical Engineers is co-oper- 
ating with the committee with the idea of co- 
ordinating the participation of other American 
groups in this congress. 


Air-Conditioned Automobile Holds 


Interesting Possibilities 


IR conditioning continues to annex new 
fields; this time the automobile. According 
to Business Week the idea largely was conceived 
by John Allston Sargent, Campbell Metal Win- 
dow Corp. His unit may be slung beneath the 
floorboards of the car or the heating and cooling 
coils may be placed behind and under the front 
seat. Fresh air is taken in through twin ducts 
underneath the car, filtered, passed through the 
usual conditioning process and blown into the 
car. The refrigerating compressor and fans are 
powered by a generator driven off the engine; 
heating is done with water from the engine. 


Construction Progresses on Dirigible 

Being Built in Germany 
EWS comes from Friedrichshafen, Ger- 
many, that progress is being made in the 


construction of the new dirigible LZ-129 at the 
Zeppelin Works there. The ship is expected to 
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be completed next spring. It will be almost 
twice the size of the Graf Zeppelin and some- 
what larger than the Macon and_ ill-fated 
AKRON. 


Packaging Machinery Manufacturers Institute 


Organized at Recent Meeting 


ITH seventy-five per cent of the industry 

represented, the Packaging Machinery 
Manufacturers Institute Inc. was completely or- 
ganized at a meeting held recently in Buffalo. A 
code of fair competition was prepared and unani- 
mously approved. The meeting also gave the 
committee appointed by the board of directors 
full power to act for the industry. H. H. Leonard, 
vice president and general manager of the Con- 
solidated Packaging Machinery Corp., was 
elected president of the organization. W. J. 
Donald is executive vice president and treasurer. 


Pumps Employed to Change Crankcase 


Oil in Five Minutes Time 


EW developments pertaining to automotive 

equipment include a_ five-minute oil 
changer which is designed to save the motorist’s 
time. With this device it no longer is necessary 
for the garage or oil station attendant to crawl 
under the car, remove the plug and let the con- 
tents of the crankcase drain by gravity. Elec- 
trically driven pumps of the new device draw the 
oil from the crankcase through the dip-stick hole 
and discharge it into a glass tank where its con- 
dition can be checked. If the oil needs changing 
the attendant throws a switch, the oil changer 
then flushing the crankcase. Should a change be 
found unnecessary, a reversible pump forces the 
oil back into the engine. 


Science of Spectroscopy Finds Unique 


Application in Foundry Industry 


PECTROSCOPY is the somewhat formidable 

term applied to a science which is beginning 
to find application in the foundry industry 
through one of the branches, spectrum analysis. 
By a clever combination of camera, mirrors and 
prism, a characteristic film is obtained of any 
desired specimen. By close observation of marks 
on the film, the skilled operator can determine 
the relative amount of each of the elements in- 
volved. 
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Theory of Thermionic Vacuum Tubes 


By E. Leon Chaffee; published by McGraw-Hill Book Co.. 
New York; available through Macwuixnr Desten for $6.00 
plus 15 cents postage. 


For accurate application of vacuum tubes the 
designer must know the fundamentals. This is 
the particular reason for calling attention to 
this book that presents only the theory of the 
operation of these devices which are finding in- 
creasing application in industry. Certain sec- 
tions go into considerable detail and may to ad- 
vantage be omitted on the first reading, thus 
for the guidance of the reader these sections are 
indicated by an asterisk. 

The author has endeavored to present the 
basic principles of the subject, avoiding discus- 
sion of the numerous circuits in which vacuum 
tubes may be used. Because circuits and ap- 
plications change from year to year although 
the fundamental theory remains the same, he 
worked on the premise that with an understand- 
ing of the principles any circuit and any appli- 
cation can be analyzed. 


Standards and Specifications for Metals and 
Metal Products 


Compiled by the bureau of standards, Washington; avail- 
able through MaAcHiIne Design for $3.00 plus 20 cents 
postage. 


“ngineering department executives are find- 
ing in this volume a convenient reference guide 
to the standards and specifications for metals 
and metal products prepared by over 80 nation- 
ally recognized organizations. The 1359 pages 
include over 1600 standards and specifications 
covering both ferrous and nonferrous metals. 
Methods of testing, chemical analysis, metallic 
coatings, and heat treatment of metals, etc. are 
given in considerable detail. 

The intimate relationships among the speci- 
fications and standards pertaining to various 
metals and metal products are reflected in this 
book in the unusual number of cross references. 
Common ground also is covered by several dif- 
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ferent organizations producing similar or even 
identical specifications on the same commodity. 


Procedure Handbook of Arc Welding Design and 
Practice 
Published by Lincoln Electric Co., Cleveland; available 
through Macuinrt Desien for $1.50 plus 15 cents postage 


This book sets a new mark in arc welding 
literature, covering both design and procedure. 
Encyclopedic in contents, it is divided into eight 
principal parts. Each deals with an important 
phase of are welding and contains detailed 
drawings and photographs to illustrate the text. 

Subjects treated include various welding 
processes, definitions of welding terms, classifi- 
cations of welds, strength of welded joints, 
methods of relieving stress, specifications for 
steels and alloys of good weldability, etc. The 
foregoing is indicative of its value to designers 
to whom the section on construction details of 
basic machine parts built by welding will ap- 
peal strongly. 


Standards Yearbook, 1933 


Compiled by bureau of standards, Washington; available 
through Macwixe Design for $1.00 plus 15 cents postage 


The current volume is the seventh edition of 
this standardization annual and is replete with 
suggestions and data for those interested in this 
phase of activity. In it are outlined the activi- 
ties of not only the bureaus and agencies of the 
federal government, but also those of states and 
counties. In addition, a resume is given of the 
standardization work of scientific and technical 
societies and trade associations. A brief account 
of international co-operation in standardization 
is followed by a summary of the activities of the 
national standards associations of various 
countries. 




















HEN announcement was made recently 

that a contract for the second largest 

telescope in the world had been awarded, 
the attention of the engineering profession im- 
mediately was drawn to E. P. Burrell. As di- 
rector of engineering, Warner & Swasey Co., 
Cleveland, by which organization the astro- 
nomical unit will be built, he will be responsible 
for the layouts and design. The instrument is 
to be completed in 1935 for the new McDonald 
observatory to be erected on Mt. Locke in South- 
western Texas. 

Strange as it may seem, Mr. Burrell also is a 
designer of machine tools. This versatile engi- 
neer was born at Hall, New York, in 1871. After 
attending Cornell university from 1894 to 1899 
he was graduated with the degree of master of 
mechanical engineering. Subsequently he was 
employed by Crehore-Squire Transmission Co. 
When that organization was dissolved in 1900 
he joined the Warner & Swasey company as 
draftsman. Later he became plant engineer, 
then works manager and in 1924 was appointed 
to his present position. 


EEE 


CTIVITIES of the mechanical research sec- 

tion of the General Electric research labora- 
tories now are under the direction of E. L. 
Thearle. He succeeds A. L. Kimball who has 
been transferred to assist all design engineer- 
ing departments of the company on problems in- 
volving ventilation, vibration and noise, co-oper- 
ating closely with the laboratories. A picture 
and biographical sketch of Mr. Kimball ap- 
peared in the Feb., 1931, issue. 

Mr. Thearle was graduated from Cornell uni- 
versity in 1921 with the degree of mechanical 
engineer. He remained there through 1925 as 
an instructor in the mechanical engineering de- 
partment. For the following three years he was 
in charge of the mechanical engineering depart- 
ment at the University of Arkansas. Since 1928 
he has been in the mechanical research section 
of the G. E. research laboratory. 

His work on dynamic balancing, including the 


MEN OF MACHINES 


Personal Glimpses of Engineers, Designers, 
and Others Whose Activities Influence Design 














design of a new balancing machine (M.D. July, 
1931) for the rapid and accurate balancing of 
small rotors has won acclaim throughout the 
engineering profession. This unit embodies a 
method for obtaining in three runs an exact bal- 
ancing of rotors in their own bearings. 
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NE of the nominees for vice president of 

the American Society of Mechanical Engi- 
neers is William L. Batt, president of SKF In- 
dustries Inc., New York. A member of the society 
since 1911, he has been actively interested in its 
work, serving as chairman of numerous commit- 
tees. At present Mr. Batt is a manager of the so- 
ciety. 

Salem, Ind. in 1885 was the place and date of 
his birth. Later his family moved to Lafayete, 
Ind., where he attended public school and subse- 
quently Purdue university. In 1907 he was grad- 
uated with a degree in mechanical engineering. 
Shortly thereafter he became associated with 
the Hess-Bright Mfg. Co., Philadelphia, in manu- 
facturing, engineering and sales of antifriction 
bearings. 

Mr. Batt was appointed general manager of 
the company in 1917 and following the consoli- 
dation of SKF Ball Bearing Co., Hess-Bright 
Mfg. Co. and other units, he was made vice presi- 
dent of SKF Industries Inc., the central organi- 
zation. Since 1922 he has held the office of presi- 
dent. 

For his interest and activity in promoting 
commercial relations with Sweden, King Gustav 
V in 1926 conferred upon him the decoration of 
the Order of Vada. 
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ROMINENT among engineers interested in 
reversed refrigeration cycle (M. D., page, 26, 
April. 1932) is Harold L. Doolittle, chief design- 
ing engineer, Southern California Edison Co. 
Ltd.. Los Angeles. In a statement late last year 
he declared that the installation in the building 
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occupied by his company was not only practical 
but also economical. 

Recently Mr. Doolittle was nominated as a vice 
president of the American Society of Mechanical 
Engineers for 1934. In 1930 he was elected a 
manager of that organization, his term expiring 
this year. After enrolling as a junior member in 
1910, he advanced to full membership in 1916 
and was chairman of the Los Angeles section in 
1921. 

Mr. Doolittle gained his academic training in 
engineering at Cornell university from which 
he was graduated in 1906 with the degree of 
mechanical engineer. Spending three years in 
miscellaneous design work in Los Angeles, he 
entered the employ of the Edison company as 
draftsman and designer. He was assistant con- 
struction engineer for 14 years and has held his 
present position for the past seven years. 


P. J. Flaherty, president of Johnson Bronze 
Co., New Castle, Pa., has been made president 
and chairman of the executive committee of the 
Cast Bronze Bushing institute. 


F. F. Brand recently was appointed assistant 
to the manager in charge of engineering, Pitts- 
field Works, General Electric Co. 


Oliver E. Buckley succeeds the late Dr. H. D. 
Arnold as director of research for Bell Labora- 
tories Inc., New York. 


Fred R. Erbach, chief engineer, General Re- 
frigeration Co., Beloit, Wis., recently was ap- 
pointed vice president and general manager. 


Carl G. Ohlson has joined the staff of the 
Aetna-Standard Engineering Co., Youngstown, 
O., in the capacity of vice president in charge of 
engineering. 


H. B. Vollrath, for 14 years sales engineer for 
Baker Perkins Co., has resigned to accept a po- 
sition on the engineering staff of Sylvania Indus- 
trial Corp., Fredericksburg, Va. 


Robert P. Lamont recently resigned as presi- 
dent of the American Iron and Steel institute. 
Charles M. Schwab, who became chairman of the 
organization when Mr. Lamont was made presi- 
dent, will act nominally as president. 


Joseph L. Greene, formerly connected with the 
John Deere Spreader Works of Deere & Co. in 
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the capacity of draftsman and experimental en- 
gineer, recently has become associated with the 
LaCrosse Plow Works of Allis-Chalmers Mfg. 
Co. in experimental and design work on farm 
machinery. 


B. S. Hopkins was elected president of the 
Illinois Academy of Science at the recent annual 
meeting in East St. Louis. 


Harry J. Buncke has joined the Oxford Paper 
Co. as chief engineer of the Rumford, Me., plant. 
F. J. Latham, formerly chief engineer, will serve 
the company as consulting engineer. 


H. W. How has joined the staff of the process 
equipment department of Blaw-Knox Co., Pitts- 
burgh. He will become actively associated with 
the further development of welded pressure 
equipment. 


William T. Conlon now is manager of the in- 
dustrial department of the Superheater Co., New 
York. In this capacity he will have charge of 
design, manufacture and sale of superheaters 
and other types of equipment. 


E. M. Clark has retired as director and vice 
president of the Standard Oil Co. of New Jersey. 
He was associated with Dr. William M. Burton 
in the development of the first successful crack- 
ing process. 


C. B. Veal, assistant general manager, Society 
of Automotive Engineers, and H. E. Newell, Na- 
tional Board of Fire Underwriters, have been re- 
appointed to membership on the American 
Standards association board of examination for 
the next two years. 


Harry S. Rogers, since 1927 dean of engineer- 
ing, Oregon State college, Corvallis, has re- 
signed to become president of the Brooklyn Poly- 
technic institute, Brooklyn, N. Y. 


J. Ralph Patterson recently was appointed 
general manager of sales of Mackintosh-Hemp- 
hill Co., Pittsburgh. He has had 20 years of ex- 
perience, beginning in 1913 with erection of 
steel mills and transferring his attention to the 
manufacture of mill equipment for the past 
eleven years with the company. 
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Parts and Materials 


MPLOYING a number of individual nozzle 
sets, each of which includes one or more 
nozzles designed to operate a turbine at a par- 
ticular speed with maximum efficiency, Oliver 
D. H. Bentley recently was granted a patent on 
his elastic fluid turbine, Fig. 1. He states in his 
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4 44 
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Fig. 1—Each group of nozzles of turbine is designed 
to operate the wnit at different speeds 


patent that the common method of controlling 
power of a turbine consists in adding or cutting 
out one or more nozzles. Such a method is 
claimed to be reasonably satisfactory for a con- 
stant speed load but is open to disadvantage of 
considerable loss in efficiency when the load is 
such as to require operation of the turbine at 
different speeds. 

In this unit every nozzle set in the auxiliary 
turbine 4 comprises four nozzle heads or units 
37, each having a nozzle and one or more revers- 
ing buckets. Set 6 which is designed for the low- 
est speed, comprises units each having a smal] 
nozzle 38 and reversing bucket 39. Nozzle set 
8 likewise comprises four nozzles 40, but with 
higher expansion ratio. Similarly sets 10 and 12 
have increasing expansion ratios. Valve mechan- 
ism 34 for supplying the steam to the different 
nozzle sets, embodies a fluid distributor divided 
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into four separate chambers, 53, 54, 55 and 56. 
Each valve has a stem 60 passing through the 
depending valve chamber 58. On the bottom ot 
each valve is a cam follower 64 engaged by cam 
66 on shaft 68 concentric with distributor 52. 
The cam has a high part 70, sufficient in size to 
keep four valves lifted at all times. The remain- 
ing twelve valves are maintained closed by 
springs. 

For intermediate speeds, one or more of the 
valves in the separate chambers can be closed. 
with corresponding opening of the valve in the 
next higher or lower pressure chamber, incurr- 
ing only slight loss of efficiency at these speeds. 
The cam may be operated manually but prefer- 
ably is controlled by any of the usual form of 
apparatus of this type employed for automatic 
draft control in power plants. 

B. F. Sturtevant Co., Hyde Park, Mass., is as- 
signed the patent designated No. 1,922,074. 


N ELECTRIC governor which may be asso- 
ciated with the timer mechanism has been 
designed by Merlin A. Sticelber to provide a 
means for controlling an internal combustion 
engine. On the inner surface of housing ring 26, 
Fig. 2, are two conductor half-rings 47 to 48 in- 
sulated from each other. Spring brushes 51 and 
52 oppositely secured on governor ring 43 are 
designed to contact members 47 and 48 when 
centrifugal force has moved the governor ring 
to a horizontal position. 
When the timer shaft rotates at a speed that 








Fig. 2—Governor ring 
actuated by centrifu- 
gal force effects an 
electric circuit to con- 
trol engine speed 















denotes a predetermined engine or vehicle speed, 
the governor device completes a circuit through 
the contact half-rings. Thereupon the solenoid 
coil 69 shown in the drawing at right of Fig. 2, 
is energized to retract valve 67 against tension 
of spring 71. This controls the fuel mixture 
from the carburetor to the engine cylinders, and 
slows down the engine. The engine may not 
therefore, drive the vehicle at a rate higher than 
the predetermined one. Adjustment at 6, 7, 8 
and 9 (left, Fig. 2) determines the speed at 
which the governor becomes effective. 

The patent, No. 1,919,536, is assigned to the 
Nafziger Corp., Kansas City. 


INGED segments connected by a toggle 
mechanism permit a newly patented reel as 
commonly used for sheet coiling to be collapsed 
in such a manner that all of its diametral di- 
mensions are reduced. It was this feature that 
some of the prior art reels lacked, according to 
the inventor Kurt P. Kohler. The drawing at A 
Fig. 3, shows details of the reel in section, while 
the view at B depicts the unit in collapsed posi- 
tion. As illustrated, the carrying surface of the 
reel comprises a fixed segmental member 1 sup- 
ported by spokes or arms 2 on a hub or spider 3. 
The toggle mechanism comprises two links 17 
and 18 hinged to the free ends of the movable 
carrying plates 11 and 12, respectively, by means 
of hinged joints similar to those which connect 
the movable carrying plates to the fixed seg- 
ments 1. Adjacent edges of links 17 and 18 are 
provided with alternate interlocking projections 
19 having hinged bosses 20 for receiving pivot 
pin 21. 
For operating the toggles 16, cam plates 31 
and 32 are provided at each end of the reel. 
When cam plates 31 and 32 are turned, C, Fig. 





Fig. 3—Collapsible reel embodies toggle mechanism 
which reduces diametral dimensions 








3, relative to toggle pin 21, the pin will be caused 
to move inwardly along the radial line defined 
by guide slots 27 to the position shown at B, 
wherein the toggle joint is broken and the reel 
collapsed for removing coiled material. United 
Engineering & Foundry Co., Pittsburgh, is as- 
signee of the patent which is designated No. 1,- 
905,178. 


PATENT covering a fastening device, Fig. 
4, recently was granted to Stephen Paul for 
Paul Threadless Bolt Co., Lansing, Mich. As 
shown by the drawing, there is provided on a 
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Fig. 4—Fastening device or threadless bolt in 
which tapers retain parts in position by friction 


bolt tapered surface 16, inclining inwardly at 
a slight angle. A split sleeve 18 or similar 
wedging means having a tapered interior sur- 
face corresponding to the taper on the bolt, is 
mounted over this tapered portion. Sleeve 18 
is provided with an exterior surface tapered in 
the opposite direction to that of its interior 
surface. Collar 22, having an interior surface 
with a taper corresponding to the exterior taper 
of the split sleeve then is forced over the sleeve 
to retain the parts in position. No. 1,913,408 
identifies the patent. 


Review of Noteworthy Patents 


Other patents pertaining to design are de- 
scribed briefly as follows: 

KNITTING MACHINE. 1,927,016. In the knitting ma- 
chine covered by this patent there is the combination of a 
circular bank of stitch-forming elements, a yarn guide, a 
pattern-controling element and other mechanisms. Assigned 
to Jacquard Knitting Machine Co. Inc., New York. 


BRUSH MOUNTING. 1,927,176. Details embody a small 
commutator motor having brushes, means acting when the 
motor is running to shift the brushes slightly and repeatedly 
to change the angle of presentation to the commutator. 
Assigned to Thomas A. Edison Inc., West Orange, N. J. 


BUTTER WRAPPING MACHINE. 1,927,011. This patent 
covers the combination of a folding mechanism comprising 
side members for folding the wrapper against the sides 
of the print, and tuckers to fold the wrapper against the 
ends, etc. Assigned to Cherry-Burrell Corp., Cedar Radips, 
Iowa. 
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For some time we have been advocating the use of rolled steel in ma- 
chine construction. Consequently, when it recently became necessary 
to replace the cast iron shoes upon which ride the roll housings of one 


of the 22” mills at our Clairton Works, we followed our own advice. 


The shoes were redesigned and built at the plant, employing the welded 
construction of CB Sections. Their cost, figuring the steel of our own 
make at present market prices, showed a savings of 32.2¢; over the 
estimated cost of cast iron shoes. No patterns were necessary. The 
construction time was materially shortened. The strength of the shoes 
Was greatly increased. This one case is typical of many others in our 
own experience. ¢ Investigate this important source of product im- 


provement and cost reduction. We are ready to cooperate with you. 


CARNEGIE STEEL COMPANY 


SUBSIDIARY OF UNITED STATES STEEL CORPORATION 
PITTSBURGH + PENNSYLVANIA 
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IKE an army preparing for a major offensive, 

business has been drawing its lines tighter, 
its marching orders by com- 
pleting major NRA codes, and getting set to 
push off toward continued improvement this fall 


preparing 


and winter. 


The codes have done a great deal to delay, or 
rather slow up, the improvement at this time. 
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How Is Business ? 


in more orders, more industrial activity and still 
higher pay. 


That business has not been completely static 


even though the rate of increase had declined 
appreciably is evidenced by the fact that the 


middle of September witnessed the highest out- 


put of electricity registered this year. 
was the greatest of four peak weekly produc- 
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10 Horse Power Century Totally Enclosed 
Fan Cooled Squirrel Cage Induction 
3 Phase Motor 
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TOTALLY ENCLOSED 
. FAN COOLED MOTOR 


Wherever there’s dust or dirt.... dampness or 
moisture....or atmospheric conditions that would 
harm an ordinary motor—the best assurance of 
continuous and satisfactory operation is a Century 
Totally Enclosed Fan Cooled Motor. 


It is built with a protective, enclosing cast-iron 
“shell” and a fan that draws objectionable vapors 
or matter through the motor without allowing it 
Seo Contery Slnante to come in contact with the windings or rotor.... 
Company Display, Steam and vapor cannot enter the motor closure 
See ete .... Dust, powder or floating particles that may 
wicca “pack,” or are abrasive, cannot sift into the motor. 














Built, when required, in explosion resisting frames 
to operate in explosive atmospheres. Sizes 2 to 150 
horse power—for single, two, three or four speeds 
and to operate by push button, float switch, pres- 
sure, manual, automatic or position control. 


CENTURY ——— + COMPANY 
1806 Pine Street y ’ St. Louis, Mo. 
Offices and Stock Points in Principal Cities 


ALTERNATING AND DIRECT CURRENT, SINGLE PHASE, POLYPHASE, SPLIT PHASE, MULTI- 
SPEED AND SPECIAL MOTORS, RANGING IN SIZE — DEPENDING ON TYPE — FROM 1/259 TO 











SPLASH PROOF 


Century Splash Proof construction protects 
the motor against splashing water when the 


plant and machinery is washed down. 600 HORSE POWER... GENERATORS, MOTOR GENERATOR SETS, ROTARY CONVERTERS. 
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Safety Coupling Releases Load 


oe release of power input from 
the driven machine in case of accidental jam- 
ming or other undue overloading is provided by 
the new safety drive coupling produced by 
Zobell Electric Motor Corp., Garwood, N. J. This 
device, shown herewith, is fully automatic and 
can be used with all types of drives. 

The coupling comprises two sections, the start- 


Any slowing down 

or jamming of the 

driven machine 

will lessen centrif- 

ugal force and dis- 

connect the coup- 
ling 





ing section and the service section, each of which 
consists of a ring of segments and operates 
through the action of centrifugal force. During 
the starting period the starting section is the 
load carrying member, but as a predetermined 
speed is reached centrifugal force overcomes the 
force of the spring holding the segments of the 
starting section in contact and disengages this 
portion of the coupling. At this speed centrifu- 
gal force brings the service section into contact 
and this section carries the load during running. 

As the power transmitted is dependent on 
centrifugal force, any slowing down or jamming 
of the driven machine deprives the service sec- 
tion of its holding power, thus cutting off all 
connection between the driven and driving 
machines. 





Motorized Reducer Units Announced 


NEW and complete line of motor reducers 
with standard reduction ratios of from 
3:1 to 600:1 have been brought out by Davis & 
Thompson Co., 6619 W. Mitchell street, Milwau- 
kee. This line of planigressive reducers, one ot 
which is shown herewith, is designed to use a 


NEW MATERIALS AND PARTS 


Worthy of Note by Those Engaged in 
the Design of Mechanisms or Machines 











standard NEMA motor without change. The 
motor shaft is not turned down. 

The type A reducer is made in ratios from 3:1 
to 7:1, reduction being obtained through plane- 
tary gears. Reduction is obtained in the type B 


Compound — helical 
gears are used to 
obtain speed reduc- 
tion in this type 
of planigressive re- 
ducer 





reducer by the use of compound helical gears 
in ratios from 8:1 to 24:1. Type C increasers 
are made also in this style. Increasers, used 
wherever an increase in speed over the speed of 
the prime mover is required, are available in 
ratios from 1:1.1 to 1:5. The high speed reduc- 
tion unit, type D, has ratios from 25:1 to 600:1 
as standard. 


Transformer Controls Voltage 


LTERNATING current voltage control and 
a continuous voltage adjustment between 
0 and 130 volts when operated from a 115-volt, 


Turning of a single 

knob on instrument 

for alternating cur- 

rent voltage control 

covers the entire 

range of adjust- 
ment 





60-cycle line is provided by the Variac power 
transformer brought out by General Radio Co., 
Cambridge, Mass. The turning of a single knob 
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Beats “Trick” 
Sales Appeals 


ACHINE performance at 

lowest cost is a job for the 
Engineer. Performance fea- 
tures, based on sound engineer- 
ing, outlive a thousand trick 
sales appeal specifications de- 
manded through the false 


“ballyhoo” of easier selling. 


Today, countless machines 
throughout industry are bur- 
dening costs and stealing profits 
because ‘“‘ballyhoo”’ dictated 


costly bearing specifications. 


SOUND ENGINEERING 


In countless applications speci- 
fied by SOUND ENGINEER- 
ING practice, performance 
proves that Johnson Bronze 
sleeve type bearings give great- 
er economy and efficiency than 


more expensive type bearings. 


Johnson Bronze service pro- 
vides 22 alloys to meet specific 
bearing conditions—thousands 
of designs for specific require- 
ments including graphited bear- 
ings for difficult locations and 


service where lubrication is 





ENGINEERS 
; , often neglected. HANDBODK 
No one type bearing serves all ee 


applications best. SOUND EN- 
GINEERING, based on equip- 
ment and maintenance costs, 


must dictate the choice. 


Eliminate the waste caused by 
bearing MISAPPLICATION. 
Consult with Johnson Bronze 


on any bearing problem. 


BUSHINGS 4 
AND ; 
BEARINGS @f 











Free Engineering Handbook 


This new handy reference book—available November 
Ist—includes detail information on bearing metals, 
designs and engineering data. Reserve your copy, now. 


JOHNSON BRONZE 


BUSHINGS G BEARINGS 


cy Branch Offices and Warehouses 
in Principal Cities 





Factory and General Offices 
New Castle, Pa. us. 


WE DO our manT 


PRODUCTS OF JOHNSON BRONZE: Plain Cast Bronze Bushings . .. Cast Bronze Graphited Bushinge. . . 
Bronze Backed Babbitt Lined Bearings . . . Locomotive and Mill Bronzes . . . Solid and Cored Bronze Bars . . . Plain 
Sheet Bronze Bushings . . . Sheet Bronze Graphited Bushings . .. Steel Backed Babbitt Lined Bearings... Car Brasses 
... Miscellaneous Bronze & Brass Castings 
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covers the entire range of adjustment. The unit, 
shown herewith, is made in two models, one 


p Ol N TS OF with a protecting case intended for laboratory 

and experimental use, and the other without th 
SUPE RIORI TY case designed for building into other pie hi 
Maximum current rating for the unit is 5 am- 
peres. 














Oilers Permit Visual Inspection 


| OTTLE oilers of the constant level type for 

motors, lineshafts and oil reservoirs have 
been introduced in a new line by Gits Bros. Mfg. 
Co., 1846 Kilborn avenue, Chicago. In the oilers, 
shown herewith, the body and shank are con- 
‘structed of a one-piece brass forging. A special] 
























Oil level in new 
line of bottle oilers 
}can be observed at 
jany time through 

Ovinns closely -fitting felts, providing extra Sa 
protection. | 

(2) Effective labyrinth, formed by felt seal and 
plates against recessed inner ring. | 

(3) Seal removable in its entirety — for inspection, 
cleaning, or renewal of felt if needed. 

Olan seal within confines of inner and outer PAT. AP*L'D. 
rings and therefore not exposed to injury. 

(S) Wide, solid inner and outer rings, with apse ‘cover which is hinged to the body holds the glass 
mum contact on shaft and housing, make ‘reservoir through which the oil level can be ob- 
inserts in housing unnecessary and militate served at any time. This reservoir or bottle is 
against slippage, looseness, and escape of /held securely in the cover with a compression 
lubricant past outer ring. ‘nut and cork packing. No glue or cement 1s 

used. 

Olvericn ring can be clamped on both faces. | . ; ~— 

| In the hinge type oilers it is not necessary to 

@)A self-contained all-steel unit; construction as- ‘remove the bottle to refill. The bottle is merely 

suring dimensional exactness and quiet running. /swung around a self-closing spring hinge and the 


(8)Grease ol Lola tava lilo) (-M col am (olale MM Y-lalole (Me) j | lubricant fed into it through a tube in the cap. 


service. | caer he ache ae 
| 


Write for the Catalog, describing this 7000 Series ‘Fewer Parts Used In Improved Pumps 


“GreaSeal’’ Bearing, together with the comple- 
eee Fans ond weehers ‘C\PRINGS, gears and pins have been avoided 
in the series of rotary compressor vacuum 
| pumps developed by Gast Mfg. Corp., Bridgman, 
Mich., resulting in a compact unit with fewer 
working parts. The pumps are forced air cooled. 
|Fans mounted on the pump shafts plus reduced 
: internal friction combat any tendency to over- 
FELT~ PROTECTED heat. 
4 PATENTED > . 

The series develops air pressures from one to 

= pounds or vacuum from one to 26 inches con- 








52 MACHINE Dresign—October, 1935 





i 


Tj) 


Lit, 
ne 
ry 
he 
nt. 
m- 





YOUR Pp RODUCT 
musi be lighter f 


Call upon Electromet Service 








M@ If your product must be made lighter 





without a sacrifice of strength, one solution 


is to replace ordinary steel with alloy steel parts. Before you write your speci- 


fications, however, supplement your knowledge of alloy steels with the vast 


fund of practical information that Electromet Service offers you without charge. 


As the pioneer producer of ferro-alloys and metals for steel-makers, Electromet 


has accumulated a body of data which, applied to your problems, will insure 


utmost economy in design and maximum satisfaction in performance. To 


realize maximum return on your investment in alloy steels, utilize Electromet 


Service. A request on your letterhead will bring you complete information. 
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Electromet 


Ferro-Alloys & Metals 


ELECTRO METALLURGICAL SALES CORP. 


Unit of Union Carbide and Carbon Corporation 


UCC, 


CARBIDE and CARBON BUILDING, 30 EAST 42nd ST.. NEW YORK, N.Y. 
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PYGMALION 


Leland designers are never wedded 
to old ideas. Unlike Pygmalion of 
old, who carved an ivory statue and 
promptly fell in love with it, they 
are always ready to improve the 
product whenever possible. 

Leland motors carry the latest fea- 
tures known to the motor designing 
art. They are sturdy, cool-running 
and quiet. 

Among recent developments on the 
Leland line are the following: 


Geared head motors 


Fan cooled fractional horse- 
power motors 


Totally inclosed resilient mo- 
tors for stokers 


Other Leland designs include: cradle 
base motors for oil burners, stokers, 
refrigerators, air conditioners and 
washing machine drives; totally en- 
closed explosion-resisting motors for 
use in explosive atmospheres; split 
phase motors; reversible motors; 
generators and wmotor-generator 
sets, etc. 


Advise us of your requirement. 
There is a Leland to meet it. 


(1) ) THE LELAND ELECTRIC Co. 
DAYTON: OHIO - U-S-A 


—*~- “SS 
x 


CANADIAN 
ADDRESS 
TORONTO 





| during 


| tinuous duty and up to 35 pounds air pressure 
Either vacuum or 


intermittent duty. 





pressure service may be obtained with the same 
| pump, or both may be secured when necessary 


| for special work. 


Provision has been made for 


_ direct connection of the pumps to motors from 
| 1200 to 1750 revolutions per minute, 





Announces New Graphited Bushings 


ORE than 40 per cent of the entire bearing 

surface of the new graphited bushings be- 
ing manufactured by Johnson Bronze Co., New 
Castle, Pa., provides graphite contact with the 
shaft. The graphite lubricant is dovetailed into 
the bronze metal structure, as shown herewith, 
and is not soluble in water, oil or gasoline. If 


Graphite 
is dovet 


the bronze metal 


structure 
cently 


bushings 


lubricant 
ailed into 


in re- 
introduced 





oil or grease is applied, it penetrates the graphite 
lubricant and aids in the efficiency of the bear- 
ing. Minutely spaced alternating metallic and 
graphited surfaces produce a structure similar 


to that 


found in preferred bearing alloys. 


For intermittent action and on less important 
bearing applications, the company recommends 


sheet bronze graphited bushings. 


For: 


high 


speeds and light loads, or for low speeds and 
heavy loads, cast bronze graphited bushings are 


best. 





Clutches Are of the Safety Type 
AFETY type magnetic clutches, built along 


the 


principle heretofore extensively 


used 


only in magnetic brakes, are being manufac- 
tured by Magnetic Mfg. Co., Milwaukee. 
style of clutch operates in the reverse manner 
to the standard type of magnetic clutch in that 
it is mechanically closed by means of powerful 
springs and opened magnetically in opposition 
to the same, whereas on the standard line the 
is accomplished magnetically and the 


closing 
opening 


by mechanical means. 


This 


This clutch is particularly suitable where con- 
tinuous engagement is required and the clutch 





disengaged only at infrequent intervals. 
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FACTORIES AT SPRINGFIELD AND WORCESTER, 





. . . here are two rollers from one link of a 
Baldwin-Duckworth roller chain. Their high 
quality is the result of many years’ engineer- 
ing experience and research. 


The same careful attention is given to the se- 
lection of materials for these rollers as is ex- 
ercised in every other part of our chains. 
Starting with the best materials obtainable, 
every roller is machined and formed to pre- 
cision accuracy and subjected to many in- 
spection and gauging operations. 


Note the beveled edges which promote free 
rotation of the roller without danger of bind- 


ing. 


The final heat treatment, accomplished by 
highly trained experts in this field, renders 
the rollers exceptionally strong and tough, 
insuring 100% efficient operation throughout 
a long and arduous life. 


It is this minute attention to every detail that 
is responsible for the Baldwin-Duckworth 
enviable reputation as makers of 


DEPENDABLE DRIVES 
FOR EVERY PURPOSE 


 BALDWIN-DUCKWORTH CHAIN CORP. 


SPRINGFIELD, MASSACHUSETTS 





MASSACHUSETTS 









"Rane wart 


HOLLOW SCREWS 


4 





UB 


Xt 


economic 


changes favor 


buyer or seller, 


ALLEN will favor 
ITS CUSTOMERS 


Impending changes in sellers’ 
terms place a premium on business 
connections assuring the buyer a fair 
deal in addition to the New Deal. You 
will take a thankful satisfaction in dealing 
with a source of supply as considerate of your 
Allen has not, and will 
not, take advantage of its customers needs, regard- 
less of its positional advantages in periods of rising 


interests as of its own. 


prices or seller's market. « « « « 


THE ALZEN MEG. COMPANY 


HARTFORD, CONN. ©.$.A.- 


| 







Whether | 


| Motors Inc., 


| comparatively small magnet can be used with 
| intermittent duty coil developing high pressures 


Magnetic 
mechanically closed 
by springs and is 
opened magnetical- 
ly in opposition to 


tion without electrical connection or cost. 
clutch, shown herewith, may be built in the sin- 
gle as well as multiple disk construction. 






for disengagement, while the spring or mechan- 
ical closing feature permits continuous opera- 


clutch is 


them 





The 





Infinite Speed Variation Is Provided 


HE completely enclosed vari-speed motors 
recently introduced by Sterling Electric 
Los Angeles, provide speed reduc- 


' tions which can be varied by infinite degrees 





through the capacity of the unit. 
principle of the unit, shown herewith, consists 
of a wide high speed V-belt running on two V- 
| pulleys which are mounted on fixed parallel 
spline shafts. Turning of a small handwheel 
simultaneously changes the diameters of both 





degrees 


Speed reduction can be varied by infinite 


through the capacity of the unit 


The operating 
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VERHANG is reduced and rigid- 
ity considerably increased in 
this new live center which incor- 
porates a New Departure preloaded 
bearing. The device slips over the end of a lathe 
quill and is anchored in position by a split wedging 
ring. A tapped hole is provided in the center into 
which a driving rod can be screwed in case the point 
needs regrinding. Access to this hole is gained by 
removing a pipe plug in the backing plate. Grease 
is used for bearing lubrication, and instances can be 
cited where the New Departure Double Row has 


performed steadily for three years in live centers 


| 














Live Center 
Built by Ready Tool Co. 
Bridgeport, Conn. 


without perceptible wear. A simple 

two-piece closure in front keeps out 

dirt and drains off any slight amount 

of cutting compound which might 
pass the first wall. This device is a splendid example 
of the space-saving characteristics of the New De- 
parture Double Row bearing. Because of its rigidity. 
high thrust capacity and accuracy, it is being widely 
used in many fine machine tools. Our engineers will 
be glad to recommend suitable mountings for it 
in your machines. » » » The New Departure Man- 
ufacturing Company, Bristol, Conn. Branches at 


Chicago, Detroit, San Francisco, and London, England. 


NEW DEPARTURE 
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pulleys and at the same time automatically 
maintains the belt at proper tension. 

Slow speed gears can be built integral with 
the output shaft, thereby providing single or 
double reductions giving extremely low speeds, 
down to five revolutions per minute, or increas- 
ers giving speeds up to 15,000. The vari-speed 
motors are furnished in both open and enclosed 
types and in a variety of ratings, ratios and com- 
binations. 





Switches Have Greater Capacity 


HILE the cabinets of the new switches 

brought out by Switch & Panel division, 
Square D Co., Detroit, have much smaller exter- 
nal dimensions than previous designs, ca- 
pacity has not been reduced as the arrangement 
of the base permits the entire area of the back 
of the box to be used for wiring. This is accom- 
plished by the elevation of the base from the 
back of the box by means of four mounting posts 
allowing ample room for wiring. 

Compactness of the line may be illustrated by 
the dimensions of the new 3-pole, 60-ampere, 
575-volt model which is only 13% inches high, 
8 inches wide and 51% inches deep as compared 
with the previous model which was 17 inches 
high, 1434 wide and 6% deep. No bolted sec- 





tions are required in the construction of the op- 
erating handle as it is mounted to the side of 
the box independent of the balance of the op- 


Arrangement of the base in 

new Switch permits the entire 

area of the back of the bor 
to be used for wiring 





erating mechanism. The switches have a com- 
plete interlock, quick make and break and a2 
double break method similar to that used on 
panels manufactured by the company. 





Lubricant Has High Film Strength 


O THE group of lubricants which the de- 
signer may specify for use in his machine 
has been added a new industrial lubricant which 
has unusually high film strength due to a special 
polymerization treatment developed by E. F. 





THE LEWELLEN TRANSMISSION IN THE VENEER INDUSTRY 





Control 


The Lewellen Automatic Veneer Lathe 
operates to maintain a uniform cutting speed at 
the surface of the log. It also results in a more 
uniform thickness of veneer, with less loss of time 
or spoilage of material. 


THE 





ewellen 


A veneer manufacturer in Indiana installed 
a Lewellen Variable Speed Transmission 
with{electrical control, on his rotary lathe. 
He reports an increase of 40% in his pro- 
duction together with a marked improve- 
ment in the quality of his veneer. The 
Lewellen has paid for itself long ago, and 
will continue to return a profit for many 
years in improved quantity and quality of 
eutput. 


It is simple in principle, easily applied to any 
rotary lathe, and automatically adjusts the speed 
of the log, to its decreasing diameter at all times. 


You too will find that it costs less to have the 
Lewellen Transmission, than to try to do without it. 
It is indispensable in any operation when accurate 
variable speed control is a factor in production 
cost, or in the quality of your product. 


Let us give you a layout and recommendation for 


your lathe, with prices, ete. This will not cost you 
anything and will place you under no obligation. 


MANUFACTURING CO. 
COLUMBUS, INDIANA 


‘Tt costs no more to have the best’’ 
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op- 


s A bad habit that 
may lose a sale 























1. Sealed-in leads. Through an opening in the frame— 
and there anchored permanently with a special sealing 
compound. The roughest kind of handling during in- 
stallation or afterward cannot put strain on the stator 


3 






a 
on 































2. Special 
cuff insula- 
tion. Em- 
pire cloth 
inside of two 
special pre- 
formed _fi- 
/ brous sheets 
is inserted 
in the stator 
core siots. 
An_ingeni- 
ous method 
of folding 
makesaself- 
locking cuff 
and gives 
permanent 
protection 
from slippage and added protection to the windings. 


Be 
ie 











1] 


Y 


Surface judgments and surface habits won’t do in this 
market. The habit of buying by the standards of four 
years ago may lose a sale for you. 


Buyers have learned that today’s competition has 
created new values and new qualities which were non- 
existent in the days when buying was done solely on 
the basis of the nameplate. 











3. Group wound coils. A phase group winding from 
one piece of wire—-reduces end connections and eliminates 
a source of mechanica! failure. Lead connections from 
these phase windings are welded, not soldered or brazed. 
An ion in winding construction that keeps motors 
out of the repair shop. 


When you use today’s Fairbanks-Morse Motors as 
standard equipment on your product, you are given 
additional sales features above and beyond the trade- 
mark. Your salesmen can point to tangible and im- 
portant motor improvements which make your machine 
the better buy. F-M Motors assist you to meet success- 
fully the keen discrimination of today’s buyers. 











4. Every motor 
is given a 
thorough vi- 
brometer test 
to make sure 
of grepes run- 
ning balance. 
Eliminate vi- 
bration and 
you reduce to 
a2 minimum 
the wear on 
bearin as ° 
Sealed - ball 
bearings and 
smoot run- 
ning insure 
trouble - free 
service from 
F-M Motors under severest operating conditions. 


Just a few of these features are shown in the column at 
the left. The complete description of this extra value 
will be sent on request. Address Fairbanks, Morse & 
Co., 900 S. Wabash Ave., Chicago. 32 branches at 
your service throughout the United States. 


a BANKS - MORSE 


MOTORS 


POWER PUMPING AND WEIGHING EQUIPMENT 


5853-AEF 40.5 
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Let the G. P. & F. 19-Acre Stamping 


60 


Sheet metal cover, P 
stamped and drawn Jl 
in one piece. 


Plant Be Your Branch Factory 


More than half a cen- 
tury under the same 
management — a 19- 
acre plant — stamping 
engineers to help you get 
your products ready for 
production — unequaled 
facilities for producing 
stampings of all sizes, 
all materials — these are A seamless steel ticker 
available to you if you case top produced by 

J ’ > PL.& F. 
consult G. P. & F. 

G. P. & F. Stampings are accurate, they elimi- 
nate waste, add to strength and beauty. Let 
G. P. & F. be your branch without branch fac- 
tory worries. Send blueprints or sample—let 
us make recommendations. Ask for Booklet, 
*“In Harmony with Modern Progress.’ 


GEUDER, PAESCHKE & FREY CO. 


Sales Representatives in Principal Cities in All 
Parts of the Country 


1417 W. St. Paul Ave., Milwaukee, Wis. 
364 W. Ohio St., Chicago, Ill. 




















the NEW No. 2836 Motor-Driven BW De- 
veloping Machine. Develops BLACK AND 
WHITE positive prints directly — without 
use of negative—on paper exposed in 
your blue printing machine. This machine 
has Bruning quality throughout—yet it sells 
atthe amazingly low price of $57.50(slightly 
higher west of Rockies). Wired for 110 A. C. 
Write today for complete information. 


Charles Bruning Company, Inc. 
Since 1894 
Home Office Chicago Office 
102 Reade Street 445 Plymouth Court 
New York City Chicago 
Boston Detroit Los Angeles Newark 


- Pittsburgh St. Louis 





Houghton & Co., Philadelphia. These new prod- 
ucts are made of a pure mineral oil which is 
polymerized under controlled heat and pressure. 
This treatment results in a complete rearrange- 
ment of the molecules of the oil without any 
change in its chemical content, thus producing a 
closer bond between the molecules and a conse- 
| quent increase in film strength. The lubricants 
are made in three series and are available in 
grades for nearly every type of industrial equip- 
ment. 


Explosion Proof Starters Announced 


EW oil immersed combination switches, de- 
signated as type Cr7008 and available in 
three sizes for motors up to 50 horsepower at 440 
volts have been announced by General Electric 
Co., Schenectady, N. Y. The switch, shown here- 
with, is suitable for use in paint factories, lac- 


Oil immersed com- 
| bination switch is 
| suitable for use in 
locations where ea- 
plosions might 
occur accidentally 





| quer plants, oil refineries, chemical houses and 
in other places where it might be exposed to cor- 
rosive and explosive gases. 
The control consists essentially of three parts: 
A magnetic switch, a motor circuit switch and a 
thermal overload relay which is reset by a 
plunger extending through the top cover. These 
parts, together with all connections, are located 
six inches below the surface of the oil in a tank 
of welded construction. 





Units Control Electric Heating 


EMPERATURE controls for use in connec- 
tion with various heating applications have 
been announced by Edwin L. Wiegand Co., 7575 
Thomas boulevard, Pittsburgh. The line, shown 
herewith, comprises devices for indicating and 
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controlling temperatures in tanks, machines, hy- | 
draulic press platens, ovens and furnaces, melt- | 
ing pots and other equipment. Thermostats for | 


Line of controls is 

designed for use 

with the many 

forms of electrical 

heating applica- 
tions 


controlling the temperature of electric uniis 
used for heating rooms, isolated shops and 
offices also are included. 


Small Photocell Is Introduced 


ARTICULARLY of value as a test and experi- 
mental unit, the electric eye being manufac- 


tured by J. Thos. Rhamstine, 516 East Wood- 
bridge, Detroit, employs a dry-disk type photo- 
cell, a small battery and a sensitive relay with 
accessible adjustment. This device provides the 
basic unit for simple set-ups to control lights, 
bells, doors, fire, smoke and burglar alarms, and 
to count articles on conveyors, provide remote 
measurements of liquids and to test the density 
of liquids. With the use of an auxiliary relay 
this device can be adapted to the operation of 
bigger jobs. 





Two Air Ducts Cool New Motors 


OTALLY enclosed motors up to 200 horse- 
power with mounting dimensions comparable 


to open types have been brought out by Westing- 


Frame of totally 
enclosed motors 
contains two 
sets of ducts 
through which 
the cooling air 
circulates 


house Electric & Mfg. Co., East Pittsburgh, Pa. 
Internal and external air is circulated by fans 
through paths which cause rapid transfer of heat 
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Pumps For All Commercial 
and Industrial Duties 





Hydraulic Pumps: 


A complete line of Hydraulic Pressure Pumps for 
actuating machine tools, road machinery, elevators, 
lifts, stokers, etc. Wide variety of sizes, capacities, 
and mounting designs. Types for either lubricating 
or non-lubricating liquids. Pressures up to 1,000 Ibs. 


General Industrial Pumps: 


Large and small capacity pumps for thick liquids 
or thin—acids or alkalies—corrosive or combustible. 
Pumps for machine tools; for soap, glue, rubber, dye 
and chemical works; for textile plants; for molasses, 
liquid foods, asphaltum, grease, brine, gasoline, lacquer, 
beer. Skilled engineering and production forces to 
produce what you want. 


Coolant Pumps: 


One way and reversible types with wide range of 
capacities and flexibility of mounting design,—for 
all types of machine tools. With or without built-in 
relief valves. Only two moving parts. Positive delivery; 
smooth, forceful, non-pulsating flow. 


Hand Transfer Pumps: 


Portable or permanent attachment to any type 
of container. For light or heavy liquids. Also non- 
ferrous, mnon-sparking, non-corrosive hand pumps 
which are fire proof, vapor-proof, explosion-proof 
and underwriters’ approved. 


Geo. D. ROPER Corp. — Rockford, Ill. 


(Builders of Pumps Since 1857) 


PUMPS 
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THRUST x 
BEARING T-200 

When thickness space is 
limited and large diameter 
rotating parts having short 
journal bearing support must 
be steadied, Auburn Multiple 
Groove Thrust Bearings solve 
the problem. 

Send details of your dif- 
ficulties and ask for Auburn 


Ball Bearing Data Book. 


STEEL, BRONZE, MONEL, ALUMINUM BALLS 


AUBURN BALL BEARING CO. 


59 Clarissa St., Rochester, N. Y. 


» PSE 
Founded Get 1893 














NEW sTEARNS COMBINATION 


| from the internal air to the frame and from the 
| frame to the external air. 

The frame contains two sets of ducts. The 
first set runs from one end to the other, inside 
the motor. Internal ventilating air is drawn by 
the internal fan through the air gap and rotor 
core vent holes and is driven through the stator 
and turns, and through the internal ducts under 
the stator core. The second set of ducts alter- 


| nate with the first and pass from each end to the 


| center of the motor. 


Double end ventilation is 


used on the larger machines. Since the ducts 


| carry external air in close proximity to the in- 


ternal air there is a heat exchanger effect. 





Pumps Will Handle Corrosive Liquids 


MAGNETIC CLUTCH AND BRAKE. 





ROVIDES both 

clutch and_ brake 
action for motor driven 
spindles on machine 
tools. Belt shifting and 
manual stopping are 
wholly eliminated; ac- 


tained when equipped 
with this unit. 
Smooth, positive clutch 
or brake action is pro- 
vided by magnetic 
operation. 

Details: Magnetic clutch is 10 inches in diameter; torque 
rating of 1000 inch Ibs. Magnetic brake is 8 inches in 
diameter; torque rating of 350 Ib. inches. 
slideably keyed to the shaft and used for both clutching 
and braking. 
to conserve space; a unique feature. 








Compact, simple, and sturdy. Write for complete in- 


formation. 
MAGNETIC MFG. COMPANY 
651 TL—S. 28th St., Milwaukee, Wis. 














Armature is | 


Collector rings are mounted within sheave | 


curate control of the | 
machine is easily main- | 


ENTRIFUGAL pumps for handling corrosive 
chemicals in extremely small sizes are now 
being built by Duriron Co. Inc., Dayton, O. The 
pump, shown herewith, has a 1-inch suction, 1- 
inch discharge, and at 1750 revolutions per min- 
ute the head and capacity range from 2% gal- 





either 


Centrifugal pump units are available with 


belt or direct motor drive 


lons per minute at a 25-foot head to 25 gallons 
per minute at a 5-foot head with power consump- 
tion varying from approximately ™% to less than 
4 horsepower. These figures are based on water. 


The unit is available in either belt or direct 


' motor drive and has a closed type impeller. 


Pumps are procurable in a variety of materials 
best suited for resistance to the various condi- 
tions which might be encountered in pumping 
chemicals. 





Magnetic Starter Is Compact 


OR motors up to 15 horsepower, 220 volts 
and 30 horsepower, 440-550 volts, Electric 
Controller & Mfg. Co., 2700 East seventy-ninth 
street, Cleveland, has announced the type ZOS 


| oil immersed across-the-line combination mag- 


netic starter. This starter, shown herewith, con- 
tains an unfused or fusible safety switch, a mag- 
netic starter with overload relays, and heavy 


| duty test jacks for those applications where it is 
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desired to insert meters in the motor circuit with- 
out interrupting the operation of the machine. 66 
All of the internal wiring of these starters is 





Across - the -line combination 
magnetic starter contains an 
unfused or fusible safety 
switch, a magnetic starter 
with overload relays and 
heavy duty test jacks 





complete. The starters are unusually small and 
narrow, having safety switch front operation 
and a cover that swings vertically. 


Nickel-Clad Steel Sheets Available 


ICKEL-CLAD steel sheets in thin gages, 


hot rolled and cold rolled with bright and | 


polished finish are being manufactured by 
H. Boker & Co. Inc., 103 Duane street, New 
York. These sheets are made by hot welding 
a slab of pure nickel on to a steel base at a high 
temperature, approaching fusion, at high pres- 
sures. The company furnishes hot rolled, an- 
nealed and pickled sheets from No. 16 U.S.S. 
gage up to and including heavy plate sizes, and 
cold rolled sheets and strips with polished sur- 
face as thin as No. 32 U.S.S. gage. 


Power Panels Are Convertible 


| 


OR power and feeder installations where | 


circuits do not exceed 100 amperes, 250 volts, 
the Switch & Panel division, Square D Co., De- 
troit, has brought out Saflex Jr., a line of safety 
convertible power panels. These panels, obtain- 
able for either flush or surface mounting, are 
mounted in cabinets only 6 inches deep and 19 
inches wide. Circuits of 30 and 60 amperes are 
available in either twin or single units, while 
100-ampere circuits are manufactured in single 
units only. 





SEE in this new scheme of things a challenge 
to our inventive genius, a greater opportunity 
than ever before for the development of new 


GENERAL @ ELECTRIC 


products, to be manufactured by new low cost. | 
processes, to be bought by the great new masses | 


of purchasing power.’’—Malcolm Muir, deputy 
administrator of the NRA. 
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pot” says: 





“Let me spot 
your heat exactly 
where you want it” 


TX spots of heat were needed to seal the pack- 
ages in this ice-wrapping machine, which operates 
in a room at freezing temperature. Two ‘’Spots’’— 
G-E cartridge-type electric heating units—solved the 
problem simply and easily. They thoroughly heated 
and dried the glue used to hold the wrapper in place, 
even though the heaters were pressed against the 
wrapper, which was directly in contact with the ice. 


You may not operate an ice-wrapping machine, but 
you may have a process machine, or a dozen “‘fussy”’ 
heating problems that ‘’Spot’’ can easily solve. Spot 
heaters cost so little that you can use them every- 
where. They are priced as low as $2.00. Order them 
from your G-E mail-order catalog, which describes 
and prices the complete line of G-E Midget heating 
units and devices. 


If you haven't a copy of our mail-order catalog, fill 
in this coupon and mail it to the nearest office of 
our power company, or write General Electric, 
chenectady, N. Y 


571-10 


Please mail me a free copy of the General Electric mail-order 
catalog, GEA-1520, on small electric heating units. 








MR. RIPLEY 


\\ elj lieve It 


Or Not” 


THE Oniginal VIKING 


ROTARY PUMP IS STILL 
IN OPERATING CONDITION 


In spite of the fact that the original Viking is 29 
years old it is still in condition to do a hard day’s 
work. 
As further proof of the old Viking’s sturdiness is the 
fact that he is the proud grandfather of nearly 
400,000 Viking Pumps ... scattered to the four 
corners of the globe . . . performing every con- 
ceivable kind of work. For economical first cost 
. . for low power requirements . . . for long life 
. . . investigate the Viking Rotary Pump. Write 
today for FREE Folder. 


VIKING PUMP COMPANY 
Cedar Falls, lowa 














DumorE 


"MOTORS “" 
Applicable to a Wide Range of Design 


Small tool, electrical appliances, precision and scientific instruments. . . all 
these, and many other design problems lend themselves to the use of a 
Dumore Motor. And the more important the factor of performance the more 
you will appreciate the adaptability and fine performance of these supe- 
rior motors. Technical bulletins describing them may be had upon request. 


DUMORE COMPANY 100 Sixteenth St. Racine, Wisconsin 
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is a monthly technical publi- 
cation conceived, edited and 
directed expressly for those 
executives and engineers respon- 
sible for the creation and im- 
provement of machines built for 
sale, and for the selection of the 
materials and parts to be used. 
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RIVES—Diamond Chain & Mfg. Co., Indianapolis, is 
D distributing an attractive 96-page catalog, No. 583, 
which contains complete information on where to use roller 
chain, how to select proper sizes and sprockets, calcula- 
tion formulas and tables for determining chain length, 
tables giving complete data on chains of varying pitches, 
single and multiple strand, and sprocket data for all pitches 
ot chain The catalog also includes information on special 
ivpes of chain and on chains of special materials. 





DRIVES—Planigressive speed reducers and speed in- | 


creasers are covered by three catalog inserts issued by Davis 
& Thompson Co., Milwaukee. The reducers are a motor and 
gear set combined into a single drive unit. 


DRIVES—Speed reducers of single, double and quad- 
1uple reduction ratios, variable speed reducers and other 
equipment are covered in catalog No. 6 of Cullman Wheel 
Co., Chicago. The speed reducing units are arranged so 
that any standard make of motor can be mounted as an inte- 
gral part of the equipment. 


ELECTRONIC EQUIPMENT—Photoelectric relays, the 
principles of their operation, typical applications and de- 
scriptions of types are included in a well prepared booklet, 
GEA-1654A, of General Electric Co., Schenectady, N. Y. 


FASTENINGS—Kellogg Switchboard & Supply Co., Chi- 
cago, is distributing a folder on its Tapster, an all purpose, 
self-tapping machine screw available in all standard sizes 
tor fastening metal, bakelite, slate, fiber, ete. 


LUBRICATION AND LUBRICATING EQUIPMENT—Gits | 


Bros. Mfg. Co., Chicago, is distributing a booklet on its new 
line of constant level bottle oilers for motors, lineshafts and 
oil reservoirs. These oilers have a glass reservoir which 
permits the oil level to be seen at any time. A hinge type 
ciler in the line can be filled without removing the bottle. 


MAGNETIC EQUIPMENT—Magnetice Mfg. Co., Milwau- 
kee, has prepared bulletin No. 100 on magnetie separation 
as applied to a number of industries. 


MOTORS—Recently introduced capacitor start, induction- 
run motors which have no sliding electrical contacts are 
described in a builetin of Emerson Electric Mfg. Co., St. 


Louis. 


PUMPS—Chain Belt Co., Milwaukee, has prepared a 16- 
page catalog, bulletin No. 240, covering its line of Rex speed 
prime pumps. Sample problems, illustrations and design 
data are included to cover the problem of the application 


of these pumps completely. 


WELDED PARTS AND EQUIPMENT-—Step-by-step pro- 
cedures for oxyacetylene welding of steel, cast iron, copper, 
brass and lead piping and for making fittings on the job 
ure included in a 160-page book entitled “Fabrication of Ox- 
welded Piping,” issued by Linde Air Products Co., New 
York. Seventy-five illustrations and twenty ready-refer- 
ence tables are included. 


” 
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Outstanding 


Features of the 
Belden Soft Rubber Plug 


The Belden Soft Rub- 
ber Plug is fully covered 
by patents in the United 
States and many foreign 
countries. Its construction 
is unique. It is, today, 














the accepted standard of 
the electrical industry in attachment 
plug design and performance, because: 


] Belden cap is molded of rubber throughout— 
no breakable parts. 

2 Belden blades are set in slots molded in rub- 
ber cap. They cannot break loose nor be forced 
permanently out of position. Blades are self- 
aligning and always retain a firm grip in any 
outlet. 

3 Conductors are soldered to blades; no screws 
—no loose strands. (See diagram above.) 
The Belden Soft Rubber Plug outlives the 
appliance. 


Belden Soft Rubber Plugs are now 
available on safe cords through the 
Belden Manufacturing Company or any 
of the following Belden licensees: 

In U.S.A. 
American Steel & Wire Company 
Anaconda Wire & Cable Company 
Diamond Braiding Mills, Inc. 
Essex Wire Corporation 
General Cable Corporation 
National Electric Products Corporation 
Packard Electric Corporation 
John A. Roebling Sons’ Company 
Rockbestos Products Corporation 
U. S. Rubber Company 

In Canada 
Viceroy Mfg. Co., Ltd.—Toronto 


Belden Manufacturing Company 
4639 W.Van Buren St. :: Chicago 















Due to Demand— 


Extra Copies of 


Machine Design’s Directory 
of 
lron, Steel and Nonferrous Alloys 


Have Been Made Available 


Per copy, 25 cents. For single copies 
send cash with order to eliminate 
billing. Discounts on quantity orders. 


MACHINE DESIGN 
The Johnson Publishing Co., Penton Building, Cleveland, O. 





MACHINE Drestgn—October, 1933 





